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To Sir John Hoskyns Knight and Baronet, | 
Preſident of: the Royal Society, &c. 


SIR, | 
S your Commands gave the firſt 

being to this Attempt, ſo'tis but- "7 
Juſtice to- offer it to your: Self ;: 
and 'twas but neceſſary to crave fo advan-: 
rapious a ProteQion, to defend it againſt 
the Difficuleics, things of this Nature: 
meet with, in this Cenforious Age. 

: Þ ſhall-wave, as leſs grateful to you, 4 a: 
barge Deſcription of the Happineſs the 
\ Roydt Society enjoys under. fach a-Prefi- 
dent, whoſe perſpicacious Jadgment isaQu- 
ated by a true defire of promoting real: 
Knowledge; and ſhall rather give ſome 
account of the Work it ſelf: fg was pre- 
fented in a Publique Meeting of the Royal 
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ENS 
| Mar 12. 166; by Sig* Lorengs. 
' Ms: F os and Sig" Pant F alconieri; from 
| ES Moſt Serene. Prince Leopold, Bros 
ther to Ferdingnd the Second; Great 
; Duke of Tuſcany; ' and has ever ſince 
layn in our Library expecting a, more 
- gkilfal' Pen, to perform what 1 havert 
© ainjed/at. The Experiments are many; 
E- curious,. made -under- the favour-. 51 
” Prince, by the Members of the Acddemy 
* Del Cimento, men of great ingenuity ; and 
related with much: fincerity; by, the Secre- 


$ 


”. zaryofthat Academy; which Society (Lhear) 
+ now ſcatter'd, and the Hopes' of! thoſe 
E Benefits the Learned World might, juſtly 
”  expe@tfromthem, fruſtrated. Many indeed 
of theſe Experiments have: been made, and 
> ſhewn/ in ſeveral Meetings of the Rayol 
E Soczety.(before, and fince the Publication of 


4D this-10 tc [talian;in the Year 1667) by the 
- | Honourable 
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EE Guvarable Roben AE Ele. pls. othes 
worthy Members thereof; but for all this 1. 
hope it may not prove unacceptable to Wn 
the Ingenious in other Parts of the World, 
have notthought their time miſpent in theſe. 
Endeavours, what contrary Sentiments ſo- 
. ever ſome may have ; nor will the agree- 
ment between the ſucceſs of Experiments _ 
| madethere,and what has been attempted here: *"# 
(often witha differing Apparatw)be leſs plea- 
ſing: very many, I dare undertake, are New . E 
to molt Perſons, except your ſelf, and upon © 7 
that account will prove more diverting, I * 8 
need not add the great Expence of Care,and Þ 
Charge, and Fatigues of the Academy in this: 
W ork ; nor the ſcarcity of this. Piece in the _ 
| Original, no ſmall Motive to this Under- 
| taking (that it might be: obtained with: 
| morcEaſe, andat acheaper Rate; )-which 
| how performed, I ſubmit to your Self, and. of 
the: . LY -J 
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” ous pos 5608 begging Pardon for 


P - this Preſumption ; deſiring onely -to ſub- 
F ſcribemy felf, 


Tour moſt humble Servant, : 


Richard Walter, 


:To the Moſt SERENE 


Fe and IL- 


GRAND DUKE of TUSCANT. 


Moſs SERENE PRINCE, | 
—\ E Publiſhing of theſe Firſt Eſſays 
of Natural Experiments, which for 
many Years have been made in our 
Aendiiny , Under (the- Proteftion , and with the 
Indefatigable Aſſiſtance of the molt Serene Prince 
Leopold your Highneſs's Brother, will proye the 
happy occaſion of giving freſh Teſtimonies ( of 
your Highneſs's great Liberality ) - to all choſe 
parts of the World where Vertue is adorn'd-with 
ts deſerycd Luſtre ; and will create a new' ſenſe ** 7 
of Gratitude and Reſpect in all true Lovers = 
of - the more curious Arts, and Nobler Sciences. 
Eſpecially we: ought to frame our thoughts to.a 
more humble. Acknowledgment, as we are more © 
nearly concerned and warmed by the cheriſh* 
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1 —Jany x1 invigorating Infkience of your 
he Which with chefavour of 


your 'Patronage, the incouraging invitation of 


your Mind Yank proper Genius thav way, ; but 
on withithe Honour of your Preſence, 
9 3 but Heage em) "idmerimes 


©2vnee al us to your Royal Apartments, has 


baltowed Sen trutbell Nanie'; Kindled 
Active Deſires in our Breaſts, and given an hap- 
py encreaſc to our Studies. Theſe: conliderati- 
ons cafily demonſtratg, 'with what duty we a 
engaged to. Comſecrac the feſt Fruits af 
 Eabours tro: your 'Highneſs's moſt 1lluf 
Name; {ince- nothing can proceed . from us, 
whercin you can have 'a - greater ſhare, and by 
confequence more due to' you; nor any thing 
that may. make fairex approaches to: merit 
- the happy Fate of your generous Acceptance. 
*Fis: certain, thar throughthe Exceſs of ſo:large 
and: ſignal Fayours, we can be ſenſible of no 
greater Reſentments than-to find our ſelves fo 
mach obliged to. your Highneſs: not that we 
' xcfuſe to; bear the Weighe'of fo endearing and 
”  incſtimable an Obligation; but onely becauſe 
— - we would wiſh tobe able to oftcr ſomething not 
| purely 
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ke. to your FP: Self or 'Necoſlity 
But, we muſt reſt fatisfied with the bare deſire 
of ſo juſt and deſerycd a Paſſion ; ince cheſe 
£458 Philopbical Speculation. are ſp, deeply Ra- 
dicated 1 in your Highneſs s ProteCtiqn, that not 
onely what is now produced by our Academy, but 
what cver ſhall be brought to Maturicy in the 
moſt.Famous. Schools of Exrope , or After Ages 
raiſe up, ſhall be likewiſe due to your Highneſs, 
as the-gift of your Beneficence : ſince as long as 
che'Sxn;) Phimers, and Stars retain their glory , 
and Heaven endures , there will remain a glo- 
rious Memory of one that contributes fo —_ 
with his auſpicious Influence to ſuch new and 
ſtrange Diſcoveries ; opening an unbeaten Path 
for the leaſt fallacions Meriiod of ſearch after 
Truth. Yetin ſo great a ſcascity of Tributes, 
ſome little thing preſents 1t ſelf ro manifeſt our 
grateful obſervance ; which is the onely joy 
wherewith we ſupport our Deficiency, while all 
redounds in more 1cfplendant Glory to your 


a 2 Highneſs, 


- \ 


is at any timeto be found in 5 he Ree of 
Sciences , has encryated and diſcouraged all 
thoughts of cmulation in others. This, and 
this alone are we able to lay at your Highneſs 
Feer, whoſe continual Proteftion we craye with 
Reſpect and Reyerence, begging from Heaven 
the height of Proſperity and Grandurc to.. 
your Highneſs. 


Tour moſt. Serene Highneſs's 

Florence July 14th. 1667. | 
Moſt bumble Seryvams 

Of the Academy Del Ciments, 


L 


It Saggiato Segretario. 


THE 


> THE 
PREFACE 


T.@ ; T Hit. 


Mong all the Creatures of Divine Wi- 
dom, the* Birthright doubtleſs belongs 
: to the Idea of. Truth, which the Eter- 
na! Aftificer ſo exattly followed in the Univerſal 
Fabrick of Nature, That no Being was made with 
the-leaft irregular Bias of falſhoed : But Man af 
terwards, ( in the Contemplation of ſo high and 
perfeAt' a Strufture, through an extravagant deſire 
of Comprehending the admirable Deſign, and find 
ing out all the Meaſures and Proportions of ſo Beau- 
tiful an Order) when he aims to penetrate too deep 
into the Truth, frames to himſelf an indefinite nunr- 
ber of falſities, which proceeds from no other cauſe 
but his Ambition.to take thoſe Wings Nature never © 
deſign'd 


_” **- The Preface ED 

 deſign'd ( perchance fearing to be ſome time. or 
' other diſcovered by him unwittingly in the prepara- | 
. tion of her greater Woykgg:) yet upon theſe he begins 
- raiſe himfelf, and age charged with the weight 


of a Material Bofly, flrdtches 5 forth. theſe Pinions 
to ſoar higher than the Scale of Senſe leads, and 


fixes himſelf upon that Light, whoſe Rays, too pow- 
erfut for bis- Eyes ,,ddazle, and blind him. Fhgs 
pe fee from Mans Raſbneſs, the firſt Seeds of 


falſe Notions came ; from which yet it happens, not 
that the bright Splendor of. Gods Exeeclent, C rea- 
tures is at all ſhaded, or by their Commerte with 
them in the leaſt witiated : ſince all theſe Imperfetti 

085 are to be Attributed to Mans Ignorance; F 
whence they had their Beginnings ; when inapra. 
perly applying the Cauſes to the Effefts, be takes 
220t from either the werity of their Beings, but 
= onely delineates in his own mind a falſe Concep- 
' tion of their Relation to each other, and. agree. 
' ment; not that the ſoueraign Beneſficence of God 
when be Creates our Souls, denies them to-pry, as 
me may ſay for a Moment into the Immenſe Trea- 
fre of his Eternal Wiſdom; adorning them as with 
mg moſt precious Jewels, with ſome firſl Sparks of 
Truth, 
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_ to the Readet?” 

Luth, fuffciently. evident. from their netaining:. 

Nations. agt to. be acquited: here," whence we muſt: 

conclude. aithex reckivied theme. Tm Juno" Or hey 
Places.) 

. But hare hravighe Own oe Mirfortats ther theſe 
rare Gems, as. they are-but loofiy fet mm the Mind,: 
2t too; tender when ſhe fixrft falls into her Raxthly 
Habitation, and» wraps ber ſelf in this' Clay; fo. © _ 

or a time they fall out of their Collets, are ſul» 
lyed, and worth nothing till by affiduons and cares” | 
ul Study, they are' again reſet in their proper 
Places. This is what the Mind attempts in the 
earch of Nature ; wherefore: we maſt Confeſs, we 
have no hefter means then Geometry, which ad 
beſt" Efay hits the Truth, and frees at once from 
alh doubts, and mearying Reſearches. And indeed 
« legds- into the way of Phuloſophical Specu-- 
1op birt at laſt leaves us ; not that Geometry 
bas not a large Field to expatiate in, and 1 ra- 
vels not over all Natures Works ; as they all ſubmit 
70 theſe: Mathemarick ' Laws, by which the Eter- 
nal Decree freely Rules, and Commands them x 
put becauſe me hitherto are unable to follow her in: 
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The Preface 
he's Foe not truft our ſelves to go farther, 
can relye on nothing with greater Aſſurance No 
the faith of Experience, which (like one that ha-' 
'ving ſeveral Iooſe and ſcattered Gems, endeavours 
to fix eachrin its proper Collet) by Adapting the 
Effets 10 the .Cauſes; and again the Cauſes to 
A the 'Efſefts* if not at firſt Eſſay, as Geometry 
bby rav- yet at 'laſt' ſucceeds ſo happily, that by frequent 
0 his Trying, and Rejecting, ſhe hits the Mark. We 
8 ought then to- proceed with much Circumſpefion, 
left too great a relyance and truſt in Experience, 
turn us out of the way, and impoſe upon us ; 
fence it ſometimes falls out, that before the clear 
Truth appears to-us, when the firſt more open 
Vailes of Deceit are taken off, we diſcover ſome 
cheating Appearances that indeed have ſome like- 
eſs, and Reſemblance of Truth : and theſe are the 
imperfett Lineaments that are ſeen through the 
laſt coverings that more nearly wail the lovely fate 
of Truth; through the fine Web whereof ſhe ſome- 
times feems ſo plain -and'lively, that ſome might 
concluile, She was Nakedly Diſcovered. © 
TP Here then we ought to carry our ſelves as Maſter- 
 workmet, to diſcern between Truth and- Error, and 
F | the 
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to. the. Reader | 
the utmoſt perſpicacy of Judgment is but woke; 
to ſee well what really is, from what is not ; An 
to be the better able to perform this Task, doubtleſs 
'tis neceſſary to have at ſome time or other ſeen Truth 
unvailed; an Advantage they onely have ; whohave 
had ſome. taſte of the. ſtudies of Geometry. 

Nor is it of leſs uſe to ſearch among Experi- 
- ments already made, than to attempt New ones, if 
haply any may be found, that have at all diſguiſed 
the ſimple Face of Truth : wherefore tis aimed at 
in our Academy, beſides what has been Invented 
by us, totry alſo (either for Curioſity, or-as we light 
upon them by chance) thoſe things which have been 
already done , or wrote off by others : : obſerving toa 
well, That under this. Name of Experiments, fre- 

quent Errors have crept in, and been.entertained. 
This was the firſt Motive to the perſpicacious 
and indefaticable Mind of the moſt Serene Prince 
Leopold of Tuſcany ; who in the Receſs of thoſe 
daily Negotiations, and ſolicitous Cares that attend” 
his High Quality, diverted into the rough Path of 
the Nobleft Sciences. But his) Highneſs's diſcerning 
Fudgment eafily foreſeeing that the Reputation of 
great Authors proves too: often hurtful to the Stu- 
b dious,, 


| The Preface 
' dioxs, who through too much Confidence, and Vene- 
ration of their Names, fear to call in queſtion what 
is delivered upon their Authority; wherefore he 
judges it an Undertaking worthy of his great Mind 
to- confront with the moſt Acurate, and ſenſible Ex- 
periments, the force of their Aſſertions, and with the 
due rejeftion of Errors, and Embraceing of Re- 
alities , to make ſo deſirable, and ineftimable a 
Preſent to thoſe that earneſtly wiſh for the diſco- 
wery of Truth. Theſe prudent Inflruftions of our 
moſt Serene Patron , received with due Reverence 
and Reſpef by our Academy, has not moved us to 
be indiſcreet Cenſurers of the Learned Pains of 
others, nor made us bold Obtruders of our own Sen- 
timents for Truths, and diſcoveries of Abuſes : 
but it is our Principal Intent to incite others alſo 
to repeat with the greateſt ſeverity,and niceneſc, the 
ſame Experiments ;. as we have now. adventured to 


do with thoſe of any other Perſon : Tho in Pub- 


liſhing theſe firſt Eſſays, we have, what we-could 
abſſained therefrom , that we might by this dae 
reſped, gain upon the Adverſary to believe the 
ſincerity of our Impartial, aud Reſpeful Thoughts. 
And to the full compleating of ſo generous and 


4 


to the Reader. 

uſeful an Undertaking , we defire onely a free 
Correſpondence with thoſe ſeveral Societies that 
are diſperced throughout the more Tlluftrious, and 
Noted Parts of Europe : That with the ſame de- 
fign of attaining ſuch high End$, ſo profitable a 
Commerce being in all parts round about promo.- 
ted,” we may all go. on with equal freedom, en. 
quiring as much as poſſible, and participating of 
the Truth : and for our parts, we will concur to 
this Work with the greatefl ſimplicity, and inge- 
nity ; whereof "tis no ſmall Argument, That whey - 
we have related the Experiments of others, we have 
flill mentioned the Authors Name , when known 
to us; and that we have often freely confeſſed, 
that ſuppoſition concerning ſome Experiments, - 
which when put in praftice we were never ſo ſuc-- 
ceſsful as to bring to - Perfeftion. But aboveatl,. 
t0--prove clearly the unfeigned fincerity. of our Pro-. 
ceedure , let that Freedom ſuffice, wherewith .we - 
have flill communicated the Eflays and*Experi- - 
ments themſelves to any that, Travelling by onr - 
Country, ſhewed any deſire, or reliſh of ſuch Scien- - 
ces, moved- either by a. gentile. Humor , Eſfteem of ; 
Learning, or Spur of Curioſity ; and. that . from: 

b. 2... the- 


ED The Preface 
the firſt time our Academy was Founded in the 
\ Tear 165 7, when the greateſt. part, if not all the 
*Experiments were invented, whereof. theſe Eſſays 
. are now Publiſhed. If it ſhall happen,.that among 
them there ſhall $e any found, thought of before, 
or after the time they were made here by other 
Perſons, and made Publick , let us not be blamed 
for it, ſince we could neither know, nor ſee all 
things; ſo that no man ought to wonder at the 
lucky Accord of our Minds, and Inventions with 
.other Mens ; nor indeed will we, if we find thoſe 
cf other Men agree with ours. 

. Laſtly, We are unwilling any ſhould imagine, 
T hat we pretend in this Publication, a Perfef 
Work'; or in the leaſt, an Exaft Module of a large 
Experimental Hiſtory ; conſcious to our ſelves,that 
"more T ime, aud greater Abilities are neceſſary to ſo 
-vaſt a Deſign; as may be ſeen.by the -very Titfe | 
 -we have prefix'd, onely of Eſſays, which we had 
never put forth, had we not been much urged there- 
to by Perſons Meriting from us, by their dear 
_ Importunities, the Sacrifice of a Bluſb, for expo- 
fing ſuch imperfe Embrio's. 

| And now we ill cloſe all with a Proteſlation 

That 
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. to the m9 
That we never = fire to entertain Controver ſie vith 
any , or engage in any Nice Diſputation, or 
heat of Contradifion ; and if ſometimes, as a 
Tranſition from one Experiment to another, or up- 
on what occaſion ſoever , there ſhall be inſerted 
any hints of Speculation, we Requeſt they may 
be taken always for the thoughts, and particular 
ſenſe of ſome one of the Members, but not im- 
puted to the whole Academy, whoſe ſole Deſign 
is to make Experiments, and Relate them. For 
ſuch was our firſt Propoſal, and the Intent of that 
great Perſonage , who with his Particular Pro- 
 teflion, and far-reaching Judgment, cauſed us to 
take that Method, to which Sage, and Prudent 
Advice we have flill punitually, and regularly 
conformed. 
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"Of Ebullitions by Salts, &c. | 
by Odours 


« Whether Glaſs be Penetrable by Humidity 
Experiments of Light 
Of the inſtantaneous Motion of Log ht 
Of Firing Bodies with @ Burning Glaſ; 
Of Boazes effording Light 


| Eoperunenis about the digeftion of ſome Animals 
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THE 


DESCRIPTIONS 


OF SOME 


Inſtruments 


 Todiſcoyer the Alecrations of the AIR, 
Cauſed by 


HEAT and COL D. 


j,T is moſt uſefull, and indeed a neceſſary 
S thing in the making of Natural Experi- ' 
ments, to he truly informed of all the Al © ..% 
terations Ute Air is incident to ; for.ſince  _ © 
it receives intoit (elf, and as it were, ems» 
braces all things, leaning on them with its 
whole weight from a vaſt height, they = 
muſt needs all bend under this Preſſure; + 
and as. this violence which they ſutfer, is more or leſs, ſoate : © 
they more impriſoned or enlarged. [Thus the Mercxrial "5 
Standard either riſes or falls, at the different height of the 
Atmoſphere, or as (ome think, correſpondent to the various 
Temperaments which the Air receives from the Sun, or from 
the Shade, from the Heat, or from the Cold, when open, and 
free,or when ſhaded and oppreſt with Clouds, when 1t cither 
rarifice, or condenſes it (c1f, and fo gravitates more or leſs up» 
on the Stagnant Mercury,by which, with different Preſſures,it . 
torces it higher or lower iato the immerſed Cane. It is there- 
B tore, 
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The Inſtruments uſed 


--” * fore requilite (as well for that Experiffient which we ſhall 

* amply Treat of in the firſt place, as for others, which in 
the ſequel of this Diſcourſe we ſhall handle) to be | 

vided with ſach Inſtruments that we may be able to aſſure 

__ our ſclves, what is the true Meaſure, not on. ly of the great- 

_ eſt changes of the Air; but if it be poſſible, the nicetices of 

the ſmalleſt variation. We will therefore in the firſt place, 

deſcribe thoſe which have been ferviceable to us, though 

they may have been. already diſperſed hence to ſeveral parts 

of Exrope, ſo that they will want the pleaſing dreſs of No- 

velty to recommend them : nevertheleſs, they will not be 

unacceptable to thoſe that defire a more nice and particu- 

- lar Information (if not of their uſe, which is eaſily com- 

prehended, yet) of the way and Artificeof making them, 


— 


The Firſt Inſtrument 


To meaſure the degrees of Heat and Cold. in 
the Atr. 


Et the Firſt Infirument be that repreſented by Fig. 1. 

KL which may ſerve, (as likewiſe ſeveral others) to ſhew 
- - the changes of the Air, in reference to Heat and Cold, and 
is commonly call'd a Thermometer : 'tis made of Criſtal- 
laſs, after this manner. The Artifieer by blowing with 

ho own Mouth (inſtead of Bellows) through a Glaſs-Pipe 
the flame of a Lamp, forces it in one continued 

Stream, or ſeveral, at pleaſure, from one place to another, 
where it is requilitez and by this means, ſhapes moſt curi- 
ous, and admirable Works of Glaſs, Such an Artificer we 
call a Lamp-blower, -Let himthen make the Ball of this In- 
ſtrument of ſuch a Capacity,” and joyn thereto a Cane of 
ſuch a bore, that by filling it to a certain mark in the 
Neck wich Spirit of Wine, the fimple cold of Snow or Ice 
Extern:ly Applyed, may not be able to condenſe it below 


the 


\ in the Experiments. | 
the 20 deg. of the Cane; nor on the contrary, the greateſt 
vigour of the Sun's Rays at Midſammer, to Rarific it above 
80 deg. which Inſtrument may be thus fill'd , vis. by 
| heating the Ball very bot, and ſuddenly plunging the open 
end of the Cane in the Spizit of Wine, which will gradu- 
ally mount up, being ſuck'd in as the Veſſel Cools. Bur be- 
cauſe 'tis hard, if not altogether impoſſible to evacuate the 
Ball of all the Air by RarefaQtion ; and the Ball will want 
ſo much of being fill'd as there was 4rr left in itz we may 
thus quite fill it with a Glaſs Funnel, having a very (len- 
der ſhank, which may eaſily be made when the Glaſs is red 
hot, and ready to run 3 for then it may be drawn into ex- 
ceeding ſmall hollow Threads, as 1s well known to thoſe that 
work 1a Glaſs. Put the ſmall ſhank of this Funnel into 
the Cane to be filld, and by forcing the Spirit of Wine 
through the Funnel with ones Breath, or ſucking it back 
again when there is too much ; you may fill the /»ſirument 
up to what mark in the Neck you pleaſe. The next thing is 
to divide the Neck of the [»ſirument or Tube into Degrees 
exaCtly ; therefore firſt, divide the whole Txbe into Ten 
equal Parts with Compaſſes, marking each of them with a 4 
knob of white Ezamel, and you may mark the intermediate SmalroBis- 
Diviſions with green Glaſs, or black Eramel: theſe leſſer a9 = 
Diviſions are belt made by the Eye, which PraQtice will ren- ws "op 
der caſte.” This done, and with the proof of Sun and Ice, 
the proportion of the Spirit of Wine found 3 the Mouth of 
the Twbe muſt be cloſed with Herwes :al at the flame of a 
Lamp, and the Thermometer is finiſh'd. . 

We rather make uſe of Spirits, than ſimple Spring Water "oj 
for theſe Inſiruments; becaulc, firſt 'tis colder, ( i.e.) ſooner 
ſenſible of the leaſt change of Heat and Cold, and by rea- <2 
ſon of its extream lightneſs, it more readily contraQts it (elf, 
quickly fallingor riſing. Secondly, Simple Water,how pure 
and clear ſoever, yet ina little time lets fall ſome Sediment, * 
or Dregs, which ſticking to the ſides of the Veſſel, at laſt 7 
clouds its Tranſparency : whereas the higheſt reftified Spirit _. 
of Wine, or the like _— Spirits, always keep Pellucid, *%* 7 
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| The Inſtruments uſed 

nor ever abate of their firſt Beauty, And fince it is ſo clear 
and Criſtaline,that at firſt view 'tishard to diſcernthe bounds 
between it, and the void ſpace of the Neck of the Veſlet; 
- we ſometimes uſed to tinge it with the Infuſion of Kermes, 
or Sanguis Draconis; But when we obſerved, that how light 
and Refined ſoever the TinQure was, yet in time ſomethin 

ſtill adhered tothe fides of the Glaſs, and augmented rather 
then leſſened the Difficulty,weat laſt wholly omitted the uſe 
of coloured Liquors z the other being diſcernable with a lit- 
tle ſtraining the Eyes. We __— here add many other Works 
and Curioſities touching Lawp-working z but as 'ctis very 


difficult to Deſign, and draw things of this Nature upon Pa- 
per 3 ſo 'tis altogether impoſſible to make them intelligible 
in Writing : wherefore our Operator ought to be pretty well 
imſtruted before, and his Art will improve with frequent 
PraCtice. 


WA 


—— 


' The Sccond Inſtrument, 
For the ſame uſe. 


"His is but-a Copie of the former, in little 3 there be». 

- ingnootherdifference betweenthem,but inthe length 

of the Stages the liquor has to run :-thet being double the 
length of this ; that being divided into. 100 deg. this but 
50. that at the greateſt Cold of our Winter ſubſiding to 17 
or 16 deg. this uſually to 12, or 11 ;-and at a great extre- 
mity. of Cold one year, to 8 deg. and this to 6: deg. Ard 
on the contrary, the fir} being expoſed to the greateſt Rage 
and Heat of the Midday S» in our Climate, does not rite 
above 80 deg. When the Second at the ſame time exceeds 
little, or not at all 4o deg. The Rule of making theſe, ſo as 
. they ſhall keep ſuch a correſpondence, is onely obtained by 
' Praflice,teaching how to proportionate the Ball tathe Cane, 

and 
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| in the Experiments, : 
and'fo to adjuſtthe Quantity of Liquor, asthey ſhall not ya- - 
xy in their Motions.. 


The Third Thermometer. 


whence it is more ſenſible, and ſwifternear four times; 
its length is 300 deg. made like the other Two, but as was 
ſaid before we can lay down no certain Rule to make it 
Practice, and often Trials being-the onely way to cffeCt it ,, 
by increaſing,and diminiſhing the (ize of the Ball, or the bore 
of the Cane, or the quality of the Liquor,til] at length it hits- 
right : Anda famous Man in this Art, who ſerved the moſt 
Serene Grand Duke, us'd to ſay, He could make Two or 
Three, or as many as you deſired,of 50 deg. which beingen- 
compaſled with the ſame Ambient,ſhould all agree : but that 
the caſe was otherwiſe in thoſe of 1co. deg. eſpecially of 
300 deg. the ſmalleſt Inequality and Error committed, in 
making one with a large Ball, and4mall Neck, being very ea- 
fie to be diſcovered : ſo that they will ſhew great Diſagree-- 
m<nt and inequality when compared together. 


$$ Third is alſo a Copye of the Firſt, but much larger,. + 


The Fourth Thermometer. 


6 ji Fourth Inſtrument has a Spira! Canale, yet differsnot 7,3,” ;. 
much from the former 3. indeed it comes not near the xjg. 2... 
flameScale of Proportion, it being impoſlible to draw fo very % 
long a Neck equa], and of the ſame ſize and bore throughour 
the whole length; becauſe there is a neceſlity to.paſs and 
repaſs it often over the tlame to bend it 5 whence it cannot 
b= avoided when the Metal is fofined by the flame, but the 
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The Infiruments uſed 

Cane will be firaitned and contracted in ſome places, and in 
others relaxed and {welled. | 

Blow then a Globe of a great Capacity, with a very long 
Hender Neck, and Coyl it round as in the Fig. each twrr 
being cloſe to the other, and riſing but with a ſmall Angle, 
that the whole Height may be as little as poflible, and fo leſs 
ſubjett to be broken to pieces; then let it have at the top | 

another leſs Ball hollow, and ſealed at the Flame, to be a re- 
tacte for the Airinthe Caneto retreat to, fromthe prefſure * 
of the Water in raiſing it (elf, leſt for want of room , and 
+ © Ip way clofed, it refifts the aſcent of the Water, 
and fo Sick the Veſlcl 4 after this manner may be had a ve- 
tickliſh Thermometer : and as 1 may ſay, of ſoexqui- 
fe a (enſe, that theleaſt flame of a Candle, in an inſtant ſhall 
be able to make the contamed Spirit of Wine move ſwift- 
ly : which Effe& will be ſo much more conſpicuous, as the 
"Ball is larger, which may be made very Capacious at plea- 
ſure, without being tied to any Rule: This Inſtrument be- 
ing made rather for fancy and exriofity to ſee the Liquor run 
the Decimals of Degrees by the onely impulſe of a warm 

breath, ec. than for any accurate DeduQion, or Infallible 
\ - Proportion of Heat, and Cold to be learnt thereby. 


Be” 
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- The Fifth Thermometer. 


| 


His is more flow and lazy than any of the former, 

which immediately anſwer to the leaſt change of the 

Air ; but this is not fo nice to move upon a ſmall alteration; 

yet fince 'tis made uſe of indivers Parts of raly, and other 

_ we will not omit to ſay ſomething briefly of its 
make. | 

To make it, you muſt fill a glaſs Veſſel with ReQifyed 

> ere Wine, and immerfing a Thermometer of 100 deg. 

therein, place it in Snow or Ice to cool itz you muſt alſo 

put 
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in the Experiments.” 
put into the ſame Liquor many little glaſs bubbles blown, 
and Hermetically Sealed at a Lamp; theſe by reaſon of the 
Air contained 1n them, will keep themſelves floating upon 
the Surface of the Water; and if by chance any one bei 
a little heavier in Specie than Water, ſhall ſink to the bot- 
tom; take it out, and upon a plateof Lead, with fine Eme- 
ril grind off ſo much of the endas will make it light enough 
to ſwim. Then the Veſſel being taken out of the Ice, car-' 
ry it into a Room where the Air is well heated by a Fire, 
that the Liquor which before was very cold, may receive. 
equally on all ſides the temperament of Heat, So by little 
and little, as the Liquor grows warmer, and by RarefaQti- 
on lighter , the Balls ( which at a more intenſe degree of 
Cold kept juſt uponthe Surface) ſhall begin to dive toward 
the bottom, and at the ſame time the Spirit of Wine in the 
Thermometer (hall creep up. That Bubble or Ball thereof 
which finks when the Thermameter is at 20 deg, (hall be rec- 
kon'd the firſt, that is, the heavieſt, becauſe it deſcended 
when the Water was yet very cold; and little, or not at all 
altered. That which finks when the Thermometer is at 30. deg. 
may be accounted the Second, at 4co- the Third, at 50% the 
Fourth, at 6c* the Fifth, at 70% the Sixth, and Laſt, or 
Lighteſt z whence it appears, that the Bubbles make a Scale 
of equal Differences; that is, from 1c% to 10 deg. as like- 
wife, whence this Inſtrument is more groſs then the reſt, in 
that it ſhewsby the riſing and falling of the Bubbles, the al- 
teration of the 4ir ; but to every 10th, Degree of that Ther- 
mometer which is divided into 100%: and to about every 4th. 
or 5th. of that *'of 50 deg. and 'to every 4c of that of 
300% Let theſe Bubbles ſo tryed and choſen ( And it 
would do well, if they were of coloured Glaſs, to be the © 
more diſcernable” in the midſt of the Liquor) be incloſed 
in a Jarge Cane of Glaſs fill'd with Spirit of Wine, but not 
quite to the top, leaving ſome ſpace for the Liquor, to 
rarefie, when the heat of the Seaſon ſhall require 1t3, and 
then feal it Hermetically. If the heat of the Room 1s not 
ſufh:ient to make the Th:rmometer riſe to 60, it may be 
helped, 


/ 


The Inflruments uſed 


helped, by putting the Veſſel in a Bath, of warm water, in» 
crealing the heat by gradual pouring in boiling Water, if 
needful'; and fo the Spirit of Wine contained therein will 
not be: more heated in one part than another, but take its 
temperature as gently and equally as poſſible. 


——_— a ——— 
— 


hee tt 


The Deſcription of -an Inſtrument to diſcover the 
difference of Moiſture in the Air. 


T T Aving already treated. of thoſe Inſirnments which 
ſerve to ſhew the Alterations happening to the Air 

from Heat and Cold; we come next to Deſcribe another, 
uſeful to diſcover the Changes which the Air is ſubje&t to 
purely from Humidity: and though there may be many 
and different Inſiruments of this Nature, which have been 
Invented by ſeveral Ingenious Perſons yet we will deſcribe 
this 6pe: Of which (fince it had its being firſt in this Court ) 
we will ſay ſomething out of gratitude concerning its In- 
vention and Uſe, though vary it 1s wrote of by others. 
" It is part of a Core of Cork hol/ow within, and pitched ; 

and covered on the outfide over with Tz : at the ſmaller 
end it is inſerted into a Veſſel of Glaſs with a Conical Point 
ſhaped as in the Figure, and cloſed Hermetically : The Veſlel 
being ſo made, and placed upon. its Pedeſtal, is to be filled 
with Snow, or ſmall beaten Ice ; the water whereof as. it 
melts, ſhall have its iſſue by the Pipe made in the upper 
part of the Glaſs. The ſe of it is this, The ſubtil Mzz- 
fare carryed about by the Air, adheres by little and little 
to the fides.of the Veſſel, covering it. at firſt but with a 
dew or miſt, till by the coming of more moiſture, it gathers 
into"preat drops, and at laſt (tealing down the fides of ; the 
Conical Glaſs. drops into a tall Cup in the ſhape of a Mum- 
glaſs divided into equal drg. and made on purpoſe to receive 
it. *Tis evident, as the Air is more, or lefs full of moiſt Va- 


pour, 


in the Experiments, 


pours, the force of the Cold condenſes a, greater or | leſs 
quantity of Water, meaſured by the graduated glaſs C:linder. 
erefore deſiring to. compare one Air with another 5 
Obſerve in the firſ# 4ir you would make ule of, to what 
Degree the Cilindrical Glaſs is filled in a determinate ſpdce 
of time, and thenthrow away the Water, and carry the Veſle! 
+0 the other place, and mark to what Degree the condenſed 
Water then riſes in the ſame time : and ſo the difference be- 
tween the evoiſture condenſed into Water at. theſe two. Ex | 
periments being found, gives the trne difference between 
the Humidity of the twe Airs propoſed to be compared. 

We may likewiſe by expofing this ſame Inſtrument in the 
Air- when the Wind blows, find which is the w agd 
which the dryer. So we have obſerved, that whey onhr 
South Winds prevail, the Glas ſweats exceſlively, for the 
Air is then very damp, it may be from the South Sea, where 

ably the Sn; Influence being great, Exhales thoſe moiſt : 
articles which afterwards mn rate themſelves with the E 
Winds ; and in a ſtrong South-Weſt Wind, it happened, that L-beoviary © 
from 35, to 50 Drops have fallen in a Minute of an Hour, oa = 
One time, the North :nd South-Weſt Wind ſtriving together, 3 
the Weather being very thick, ſo that the Clouds encom- 1 
paſſed the Hills, we told 84 Dropsin the ſame time + but -_ 
at laſt, the North Wind getting the better, it gradually gave 
over {weating, and in little more than half an hourthe Glaſs 
was dry, though there was (till a great deal of Snow within * 
it : and ſo-it-continued all that Night, and the next Day, of 
while the ame Winds kept abroad. Likewiſe when the b 
Weſt Winds blow, the Glaſs is'obſerved to be very dry. In- Ponexes, - 
deed, nocertaitr Rule can be given of theſe things, fince they = 
may be altered by ſo many Accidents, not onely from the CE 
ſeaſon of the Year, and temperament of the Air, but from the _ © 
Nature of rhe Soils and Countries themſelves, which ſome- 2 
rimes alter the Criteria of theſe Winds, And we know-in 
ſome C3ties and Places the South Winds are colder than with 
us, becauſe perchance they may be bounded Southward with & 
Mountains of S-ow,the winds paſſing over which, are chill'd. «, * 
| wood gwearninil 7 Neverthe- oY 
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The Infiruments ſed 
'” Nevertheleſs, our Infirumert remains ſtill unalterably juſt to 
* , every place where 'ris made uſe of, correſponding in all re- 


ſpeQs cxattly enough tothe ordinary Indications of Nature 
upon theſe Winds, 


The Deſcription of ſome Inſtruments to Mea- 
ſare Time. 


We. need not go far to ſeek an Experiment, requi- 
| ring atrue and exat aweaſure of Time , ſuch as that 
by Swings, and Soxnds, or Stroaks ; ſince the foregoing Ex- 

ne is a ſufficient inſtance, where a Compariſon is made 
of the Humidity of Air, and Winds, to find the Difference and 


Proportion of Moiſture which in equal Spaces of Time di- 


ſtills from divers Airs, by means of a Glaſs Veſſel 61d with 
. Tce: Which Difference conſiſts ſometimes in ſo ſmall, and 
ſcarce perceivable Miztie, that the Juſtneſs of the moſt 
.Acurate Clocks cannot diſcover it, becauſe we either count 
- the time from Stroke to Stroke, and the Ears may poflibly be 
deceived; or we take it from the Spaces ſhewn by the 
Hand, and then much more eafily may the Eyes commit an 
_ Error; we mult therefore of neceſlity have recourſe to an 
| #, that may be a more exact Time meter , than 


| the ſound of fourStrokesof the Clock, or the Minutes ſhewn 


by the Hand can be, in which the Judgment of the Senſes 
is ſoſubjet to miſtake. For (to paſs by the Errors thaf may 
be committed in the dividing of a Clock, or other material 
Inſtruments ) 1t 1s very difficult to diſtinguiſh, whether the 
is juſt upon the Point marked, or not. And then of 
Sounds, we mult-when all is done conclude, That the ti-re 

1s already paſt, before the Clock has done ſtriking. 
Wherefore, we take the Pendulum or Puppet, to be the 
moſt exaQt Inſtrument 3 the Swing and Retzreu of which, 
being taken for one F;bration, we never knew that in the 
Number 


\ 


in the Experiments. 

Number of many Vibrations one failure has ha (a 
thing which ſeldom ſucceeds ſo well in Praiſe ) nor the 
leaſt Variation able to cauſe an Error worth the 
ting; but becauſe the uſual Pendulum hanging by a fit 
Thread in that free Liberty of ſwinging ( whatever is thi 
reaſon thereof) in time deviates from its firſt direFiov, and 
towards the end when it approaches Reſt, its Motion is no 

nger in a vertical Arch, but in an Oval Spiral, in which we 
cannot diſtinguiſh, nor number the Vibrations; wherefore to 
keep the Motion true to the ſame Path, we. hang the Werght 
in a double thread, faſtning e..ch end thereof by it (elf at a 
little diſtance to an Arm of Metal, as in the Figure. 6. So the 
Ball or Weight being hung on this Thread by a ſmall Ring 
or Staple, moves in the Figure of an 1ſoſceles Triangle 3 for 
ſince it hangs free upon the Thread, { though at the fir(t 
impulſe of Motion the Figure may be rather a Scalne) yet by 
its weight, it ſlides down to the loweſt part to which itcan 
fall, and keeps it ſelf fixt there : fromthis Triangle it comes, 
that the Motion of the Pendulum is regulated, while the 
Threads that make the legs of the Triangle (if we may uſe 
that fimilitude) ſerve to ſtay the Ball from ſwerving more 
to one hand, than the other, and keep it always direQly in 
the ſame Path, Since all Experiments wherein the Pendulum 
is made uſe of, require not the ſame diviſion of Time, a 
groſſer ſufficing for ſome, ſuch as is made by longer vibra- 
tions : and others again asking a Diviſion ſo nice, given by ' 
vibrations (0 quick one upon another, that the Eye can ſcarce. 
diſtinguiſh them z to be able with expedition and facility 
to lengthen or ſhorten the Triangle without every time un- 
tying the Thread 3 let there be added below the »pper,ano- 
ther arm of Metalalſo, filed with a ſquare hole on the up- 
right piece of the [»ſirument, ſo that it may (lip up and 
down upon it, and be fixt at any height by a Screw on the 
back : this arm is cut through the midſt, which ſlit being 
opened, and cloſed together by the means of Two other 
Screws, ſtops and holds faſt the Legs of the greater Triangle 
at any deſired ſpace between the Bull, and the upper arm, 

| C 2 the 


The . Inflruments uſed &c. 


the lower part remaining atliberty 3 while that part between 
the two f vas is immovable ; by this means the lefler Trian- 
gle below the ſtop at the (lit which is its Baſe,vibrates freely, 
_ ſo much the 9 as voy ſaſj ſhorter, and 
by conſequence |t © riangle more contracted. 
To interpoſe crys” or two; Experience tells us, 
(as Galileo has already obſerved next the obſervation which 
he firſt made, of the very near equality of Swings, abo 
the Year 1583.) that not all the Vibrations of the Pendu- 
tun fall preciſely in equal ſpaces, but as they approach nearer 
to reſt, fo they diſpatch themſelves in leſſer ſpaces of time than 
at firſt, as may be ſhewn in its place. Wherefore in thoſe 
Experiments that require a greater acuracy, and ſo long a 
time of obſervation, that the little inequalities of theſe /;- 
brations in a great number of them may at laſt happen to be 
fenfible, 'rwas thought good to apply the Perdylum to the 
Movement of theClock : a thing which Galileo firſt Invented, 
and his Son Yincerzio Galilei put in praftice in 1649. So 


the Pexdulum is moved by the force of the Spring, or Weight, 
and till carryed to the ſame beight each way, with this 
great benefit, that not onely the length of the Vibrations be- 
come exaQtly equal, but in a manner all the DefeFs in the 
other parts of the C/ock are correfted and regulated. That 
we might be able to make uſe of (ach an [»ftrument in feve- 
ral - 3 24 mggons C which require the time, fome more, ſome 


kf ſubtilly divided )- we made divers Balls of Metal faſt 
ned to ſmall Iro» Wires, of different lengths, each to be in- 
ſerted intothe ſame female Screw when delired.: of theſe the 
ſhorteſt made its whole Fibration, in half a Second Minute of 
an Hour, the ſhorteſt needful ; all other returns of ſhorter 
Fibrattons being fo ſwift, that the Eye isſcarce able to follow. 


them. | 
Let this ſuffice concerning thoſe [»ſtrnments-of a more. 


Fequent uſe ia the following Experir-: 


Experiments: 


Experiments appertaining to the natural | Preſſure 
of the Air. 


if hs famous Experiment of the Quick-flver is now 
> ſpread throughout all Ewrope, which firſt in the Year 


1643. offered it ſelf to the thoughts of the Ingenious Tor- 
ricelli ; nor is the nobleand curious inference he makes there- 
from leſs _ _ _ known, my tgn to _ 
template the cay that ſtrange Effe@z for he propoſeth , 
chat is the Air prefling upon all Bodies under it, forces 
them, and removes them out of their places, when ever there. 
is a void and empty ſpace whereto they may retire, and be- 
take themſelves; and particularly finids, from their great 
tendency to Motion : whereas ſolid Bodies, as Grave], and 
Sand, &*c. or pieces of greater Stones (when there is an en-- 
deavour to move them ) are rather joyned, and prelſt to- 
gether the cloſer by that means, from the roughneſs and 
irregularity of their parts, ſo» locking the whole Maſs toge+ 
ther, that they ſuſtain and prop up one another, and fo re _ - 
ſt more powerfully anv force applyed tomove them: but'oh - 
the contrary, Liquid Bodies, it may be from the ſmoothnelſs- 
or roundneſs of their Particles,from ſome other Figure they . 
are of, arecalily moved, their parts ſtanding as it were in 
equilibrioupon a Point, that as ſoon as cverthey are preſſed, 
they yield every way, and ſpread themſelves, as we ſee War 
ter from the leal Body that falls thereon, breaks away on all 
fides in orderly Circles :. and who knows, that from this ir.- 
coherence and looſneſs of the parts, it may not happen that 
tis ſeldom. or never (table, thoughin its moſt proper recepta- 
cles, where it ſeems ſometimes Stagnant- ſo that the ſmalleſt 
breath of Wind curls and agitates it 3 and even in ſtanding: 
Lakes and: Pools, where it ſeems moſt Sedate, though the- 


Eye perccives it not, yet there the Water. is in perpetual! 7 
Mition,, * © 
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Experiments of the 


: Motion, and obedient to all the z»dulations of the Jir,which 


3t may be is. never at Reſ# z nor is,this more peculiar to Wa- 
ter than any other Liquid ; in all which, as ſome think, the 
force: of the Airs Preſſure is very evident ; eſpecially, when 
they are in a place which in any one part of its Syperficies 


> _ has a Vacuum, or as it were void ſpace into which the Li- 


quid may retire : for the Contiguous Air preſſing the Fluid 
on the one part with ſo many Miles height, whenon the other 
part (contiguous to the Vacwity ) it touches not, nor can 

ravitate at all; it muſt neceſſarily mount it into that void 
; ace, till the raiſed fluid becomes an Equipoize to the Airs 
Preſſure on the other part. This Equilibrium with divers 


| Fluids, is at divers Heights, as they are more or leſs hea 


in Specie z a leſſer or' greater quantity of which is able to 
refiſtthe Force and Weight of the Air. We (following the 
common Praftice, as likewiſe the firſt Inventer Torricell; 
make uſe of Pnick;filver, which being very heavy, is mu 
more commodious for the Experiment, making a Vacwuns 
in a far leſs ſpace than any other Liquid can. What is needful 


to be ſeen in this Matter, the following Experiments will 
manifeſt. 


"= 


An Experiment, 


=: Suggefting F Torricelli the firſt Inventor thereof, 


that it might be the natural external Prefſlurc 
of the Air which ſuſtains the Mercury, or any 
other Fluid,at a determinate Height in the ernp- 
ty ſpace of a Cane, &c. 


Rovide a glaſs Cane about 46 Inches long, Hermetically 


| ſealed at one end, and open at the other, repreſented 
by ABC. fill this' with Mercury, and ſtop the mouth C. 


cloſe, 
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Airs Preſſure. | 
cloſe, either with your Finger, or a moiſined Bladder tyed* 
over it ; invert it, and gently immerſe it into the Veſſel of 
Stagnant Quick-filver DE. then untie the mouth -C. and 
immediately - the Mercury in the Cane will ſubſide for the 
whole ſpace AF. where meeting with its Level, or Coun» 
terpoiſe after ſome Fluctuations, it reſts immovable : and 
the Cilinder of Quick-filver- ſuſtained E: B. which bears 
upon the Superficies of the Stagnant Mercury D E. ſhall + 7 
be about the length of 28 5, Inches, which length is found «#- :,"f 
to vary, though but little, from External Accidents of Heat B74 5 > 
and Cold; and ſomething more from the divers ſeaſons of =» 
the Air, as appears plainly from a long Series of our Obſer- 
vations. Nevertheleſs, theſe variations being very little, it 
will be always aboat the before-mentioned Height of 28. 
;* Inches, or near it. 
The ſpace A F ſhall contain no 4ir, which is manifeſt by 
inclining the Cane about the Point C as a Cexter, when you 
will find the internal Level F ſucceſſively move towards: A, 
but never rife above the horiſontal. prickt line F G, drawn 
from the point F, the firſt height of the Qnick:ſulver, when 
the Cane was perperdicular ; and if the end A be inclined 
quitE to the line F G,the Cane will be full of Puick:ſilver,ex- 
cept a very little at A, whither till above the level of the 
included Mercury, gathers together either ſome air where- - 
with perhaps it is impregnated, or ſome other inviſible effu- 
via exhaling there from. This is molt conſpicuous, when a 
ſmall quantity of Water is in the Cane, which in making the 
Vacunm gets above the Mercury, and diſcovers in their Paſſage 
through the mid(t of it 5 that ſeveral {mall Bubbles riſe out 
of the Mercury towards the empty ſpace ; as may be ſhewn 
hereafter. 
This Vacuity of Air may likewiſe be proved by Water 
poured upon the ©»ick:filver in the Veſlel D E. for lifting 
the Mouth of the Cane C out of the nick ſilver, as foon i 
as it isevery way encompaſſed with the Water, the Mercury 4 
will fall down, raifing the Water in its place to the top of » 
the Cane ; provided it exceeds not the length of 33 Feet 17 Bra$ 
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- fill'd with Mercury, and endeavour to find the true 
- that wonderful "va 


: Experiments of the 

ny to which (as may be elſewhere diſcourſed ) it is 
for Water to be ſuſtained 5 probably from the ſame 

that bears up the Mercury to 28 £, Inches; and in- 

d, there will be no great quantity of '4r at the top of 

the Cane; fince there is onely ſome thin Eflrvia forced 

into an almoſt invilible ſpace, which (as we ſaid) riſe from 


; J : the Quickſilver, or is ſome other ſubtil Matter capable of 


penetrating thither, 
Upon this ground we ſhall call (as before for brevity- 


fake) the ſpace AF, (and any other left by the 9grry 


Mercy in a like Veſſel ) the vacuum, or void ſpace, (3. e. 
empty, and void of Ay; at leaſt ſuch as unaltered, and in 
its Natural State encompaſſes the Cane; not preſuming here 
toexclude Fire, Light, or the Ether, or any other very thin 
Bodies, which are either in part diſperſed with little wacwities 
interpoſed,or wholly fillV the ſpace, which we call the vacu- - 
1w,being ſtretcht and attenuated as fomethink. Neverthelefs, 
*tis our Intent in this place, onely to diſcourſe of the in 7 
erpoiſe of this Weight, without en- 
tering into any Diſpute with the deniers of a Vacwity, And 
fince many Experiments have been made for this end, ( as 
well what is related by others, as what has been invented by 
our Academy ) the ſucecſs (hall be faithfully ſet down ; our 
Cuſtome being always to deliver the Matter Hiſtorically, and 
not to defraud the Inventors cither of their Invention, or 
due proſe, | 


Airs Preſſure. 
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An Experiment 


Of Mr. Robervals in favour of the Airs Preſſure 
upon Inferior Bodies , tryed in our Academy. 


Et there be a glaſs Veſlcl A, to the bottomof which B C 7ab. 2. 
L perforated at D 3 let the CaneD E 46 Inches long be F#- 2-7! 
athxt, over this hole ſet the ſquare glaſs F, then cloſe the > Bras 2 
Veſſel A with the glaſs Cover G H, having an open noſe bh 
HI, and a hole at G, through which let the Cane KI be - "= 
put open at each end, and about 46 Inches long, or not leſs 2\/Brac. 3 
then 30; let this down into the Glaſs F,but not quite to touch 4 
the bottom 3 and faſten it there with Maſtic, or other Cement 
at the fire,to the hole in the Cover G ; this Cement,or Paſte, 
is made of Brick reduced to an impalpable Powder, and in- _ 
corporated with Turpentine, and Greek Pitch; 'tis admira- 
ble to ſtop Glaſſes to exclude the Air ; let it be luted cloſe 
with the ſame, round about where the ſaid Cover and Veſſel _ 
joynz and cover the lower mouth E with a Bladder : 
Then pour in at the upper end K fo much Merecry, till run- * © 
ning over the Glaſs F it falls upon the bottom BC, and 
thence by the hole D fills the lower Cane ED, and after 
that the whole Veſſel A, the Air having its way out by 
the open Noſe HI, which when the Mercury begins torun ©? 
through it, cloſe well with the Bladder I, and lift up the «4 
whole Caneto K till a little runs over, that not the leaſt * $ 
Air may remain when cloſed, which do with the Bladder K. 44S 
Laſtly, open the other Bladder at the Mouth E under the +« 
Superficies of the Stagnant Mercary MN, into which the 2 
Cane is immerſed, and immediatqy the upper Cane K L, 
and the Veſſel A will empty themſelves ; the Glas F and b- 
OP, part of the Cane DE being about 284 lnches above z,,. »® 
the Level, M N remaining full. This done, the ingres of 
| D the, = 


me Experiments of the 
” the External Air upon opening, or pricking the Bladder I, 
"3 * will immediately ſappreſs the Czlinder of Mercury OP into 
the lower Veſlel, and raiſe up another Q R from the Mer. 
=> aryinthe glaſs Cup F into the Cane LK equal tothe for- 
1B ac. 3 MET OP, and therefore 28% Inches long 3; and this Czlinder 
-- willnot fublide until the External Air catring at the top 
"oP K, ruſhes in upon it through the Cane LK. 
 -» If in this Veſſel A, a Title Bladder be encloſed, taken 
- carefully out of a Fiſh the Air that is Naturally therein 
> © being firſt wn hes, o as very little be left in the folds 
thereof, and then the Orifice well tyed together, as ſoon as 
ever (by the ſubfiding of the Mercxry) the Bladder ſhall be 
—— © in vacxo,*that Iittle Air remaining in it will ſwell, and di- 
"ik ſtend it ; nor will it ſhrink again, 'till by opening the Veſſel 
no at K the External Air gets in to preſs upon it. | 
"= But we have obſerved more clearly the like Expanſion of 
ETab-2. Air in vacuo, in a Veſſel madeafter another manner, as ADB, 


On = 
"4 44-5 
= b- 


Fig. 3- wherein a Lambs Bladder ſqueezed together, and almoſt 


== .wholly diſcharged of Air, is incloſed thus; fill the Veſſel 
"y with Quick-filver by the mouth D, and tye it over with a 


Bladder, the lower Mouth E being before ſtopt with rhe 
= Finger, then immerfing it into the @nick-filver, 1n the Veſſel 
Ez FO, 


open the Mouth E, and let the Quick flver ſubſide 3 | 


> then will the Bladder C hung by a Thread in the empty | 
© —— Veſſel ADB fell it (elf, and fo continue, rill by opening 
2M the Mouth D, the External Air enters at the Top, which ar 
the fame time will bear down the Cilinder of Mercury into 
the Vellel at the bottom FG, and preſs together the Blad- 
der. 
Likewiſe, if in cloſing the Mouth D, there be put upon 
the Mercury a little froth made. with whites of Eggs, or 
Soap-ſuds, (till as the Veſſel ADB empties it ſelf, the Air 
impriſoned in theſe ſmall bxbbles will fo ſwell them, that 
at Jength breaking through its thin Confinements, it ſhall be 
> art hiberty, and quite releaſed from the Liquor, which will 
, fall down upon the Mercury like Dew ſeparated. from that 
=» He ſteame of Air contained in the foth, 
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Experiments 


Alledoed by ſome againſt the Preſſure of the _ b.- 
Air, and the Anſwer thereto. 4 


Here have been Two Experiments, from which ſome 
of our Academy judged a conſiderable Argumert 
might be raiſed againſt the Preſſure of the Air upon Infe- | 
rior Bodies, and the Effe&t of ſuſtaining Fluids attribu- -*._ © 
ted to. ſomething elle. -* a 
One was, by covering the Veſſel A, and likewiſe the Cane 7ab. 3.7 
with a great Bel! of Glaſs B CD paſted down cloſe to a Fig- 17 
Table round the edges : for then they imagine, that if it. 
were true, that the weight of the whole Incumbent Armwoſe 3 
phere of Air did protrude the Mercury into the Cane, and _- 
counterpoiſe it with its weight 3 'by defending (with this 
Cover of Glaſs) the Stagnant Mercxry from fo a - 
ſure, the ſmall, and ſcarce ſenſible weight of the little _ © 
portion of Air included within the Bell, muſt of neceſlity - 
be unable to keep the Quick; ſilver at the ſame height where» 
to the »romentume of lo valt a ſpace of Air had raiſedit;_ 
but notwithſtanding this, they never obſerved it to ſubſide 
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a jot frem the uſual height E G. J 
/ The Second Experiment was of the ſame Nature, but 


more Artificial. a 

We fill'd with Mercury a ſmall Veſfel AB (which at firſt Tab. 
was made without the Beak CD, added afterwards for ©: * 
another Experiment) and plunged into it when full, the Cane ©; 
EF, and making the uſual Vacuwm, there was poured” our _ 
from the Veſſel AB a ſmall' quantity of @»ick ſheer, fo 3 
that a little Air might be m the fpace AH ro bearvpon © 7 
the Sragrant Level H G, and then the Weight and Preſſure 
D 2 of ., * 
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# Experiments of the 
of the External Air was kept off, by cloſing carefully with 


> = the afore-named Cement , the round ſpace A between the 
= Neck of the Veſſel, andthe Cane ; and yet in this caſe, when 
= the bulk of the External Air was fo lefſened to nothing al- 
molt, we ſaw no ſenſible abatement of the Mercurial Ci- 


indeed is taken off by the Bell in the firft Experiment, and 

by the Cement in the ſecond, but is in reality an effet of 

Ep Compreſſion, which was produced and wrought in the- Air 

> - (contained in BCD Fig. 1. arndin AH Fig. 2.) by that 

4 weight before they were Cemented cloſe : whence 'tis no 

wonder, that the @xick ſilver ſublides not from its. uſual 

height, the Air keeping in the fare ſtate of Compreſſion 

as tis forced to do, from the reſiſtance made by the glaſs 

\ Bell, and Cement, which ſupplies the: place of all that vaſt 

Tract of Incumbent Ajr. 

. And becauſe 'cis yet believed by ſome, that the force of 

a ſuppoſed Spring in. the Air a&ts wholly in this Efe@, fo 

' as Without it by no means it could happen ; 'twas therefore 

attempted to inſinuate the contrary, by the following/Ex- 
periment. | 

Taking the ſame Veſlel A B, with its Cane EF (vefore 

we poured off any of the Mercury, as was dixeQted in the 

” rs Experiment, or ſtopt up the Mouth of the Veſſel at 

*A with Cement) and then ſetting all in a great Veſſel full 

of Water KLMN, the @nick-ſolver was obſerved to be 

ſenſibly depreſt from AtoGHz; and on the contrary, rai- 

fed in the Cane from I to O.z this Aſcent being about the 

-fourteenth part of the whole height of the Water E F: then 

the Mouth A was cloſed, that ſo onely the Water. in the 

”. ſpace AGH might preſs upon the Mercury, which never- 

> thelefs loſt none of the height lately gained by the weight 


K+ linder | F below the uſual height. 

M | But the Aſſertors of the Airs Preſſure anſwer theſe Ex- 
RS, periments thus. That theſe Events on the contrary greatly 
b, | favour their Opinion ; for the immediate cauſe (as they ſay) 
4 that forces, and powerfully ſuſtain; the Mercwry, tothe height 
: 1 Brac. £ of 28% Inches,is not the weight ofthe Incumbent Air ; which 
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Airs Preſſure. 1 
of all the Incumbent Water E F, above the Firſt Level Ig - © © 
yet in this caſe the included Water AGH, not by vertue of  _* 
any Springs (which perchance it had not) but becauſe it had - - _ 
been forced by the Charge of: the whole height E F, into >» 
the ſpace left by the @uickſlver riling from I to 0, and 
kept there by the ſame force, and ſo h from Returning. 

The ſame may be ſaid to happen to the Air. 

Laſtly, Some deſirous to ſee what Effe@ a greater,or leſſer 
Rarefattion of the Air included. in AGH would have, 
made this Trial. 3th | EY 

Joyning to the Veſſet AB the Beak CD (into which they 
faſtned a Mouth of Metal with a female Screw), they adapted 
a Syringe; Then whenever a SuTion was made' of the Air 
in AGH, and ſo what remained attenuated and weakned , 
the Level I, might be ſeen to ſ#bſide, contrarily when com- 
preſſed more, by forcing in new Air 3. the ſame Level I was 
raiſed. | | 

The ſame happens from Fire or Ice approaching it ; for 
the Mouth C being cloſed, when Fire is Externally applyed 
to the Air'in A GH, the Mercury riſes, and by the appli- 
cation of Ice ſubfides;, as if after the ſame manner, as it hap- 

- pened in the contrary, operations of the Syringe; the tir 
Pea been Condenſed, and enforced. by Heat, and rarcfied- * 
and weakned by Cold; from all which Matters it ſeemed: 
probable, that this ſuſtention of the Fluid docs not abſolutely 
depend upon the weight of the Air, but alſo uponthe com-- 
preſſion which lower parts of the Air receive from thoſe: 


above, 
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An Experiment 


'. To know if . the Air near the Supcrficics of the 
_ Farth, is P fſed by the weight of the Air 
* © above, and if it be put in a void ſpace at its 
Liberty ; whether it will expand it ſelf toa grea- 

ter ſpate, and how much when yet it is ſtill un- 

altered by any new degree of Heat. | 


"THE IngeniousObfervation made by M. Roberzal with 
2 the little bladder of Air calarging it (elf in Vaco, 
moved ſome to believe, it might be determined how far 
the Air is capable of Expanſion when at abſolute liberty in 
any place; for it ſeemed probable to them,that in any Veſſel 
propoſed, a void ws might be afligned ſufficient for the 
whole increaſe of ſuch a quantity of Air ; whence what- 
ever ſhould happen to exceed that- Quantity ( requiring a 
more ample ſpace to dilate it ſelf in ) muſt proportionably 
more, or leſs depreſs the Mercurial Cilinder below the uſual 
height of about 28 Inches: and on the other (ide, what ever 
comes ſhort of it, will cafily permit the Mercury to riſe to 
the uſual height. The Experiment is thus, | 
Let there be a Veſlel of Glaſs ABC, with a ſhank B C 
* about 46 Inches long, open at G'z and let there be a tall 
2 Glaſs provided, DEF fill'd with Mercury to immerſe the 
ſhank BC into, but" ſuch a Veſſel as may not onely ferve 
to immerſe it into, but capable when deſired of receiving 
Either all, or a great part of the Shank 1ato it ſelf as a Scab- 
bard | 


REG ing epSyu wor 1” & _ 


> 2h Let there be another Veſſel GHI equal in all refpedts, 
. as near as may be to the, former ABC, in which mike 
the nſual vacuum, marking the height to which the Mercury 

'O 


4 Hers (Prefſare. 

s ſuſtained at-that time, K L 3 then” fill with Mercrry the 

efſel ABC Fig. 3. being as was faid of the fame f1ze 

he Mouth C up to M, and let M C remain fill'd-wit 

It is clear, that ſtopping with your Finger the Mouth C, 

nd inverting the Veſſel, the (mall quantity of Air left M C 
will paſs through the Mercary, and take its placein A. Then 
plunge the- Mouth C beneath the Level of the Stagnant. 
Mercury DF, and removing -your Finger make the vacunn | 
P A. The height of the Standard will be P Q, 
meaſure it, and if it be found equal to LK' inthe Veſlcl 
G HI Fig. 4 in which no Air was left to alter it, it ſhews- 
that the Cilinder of Bvuick-filver PQ is not in the lealt in- 
fluenced by that little Air ining MC, 'becauſe the 
ſpace left empty from A to F_is more than ſufficient for its 
utmoſt Exparſion, Proceed then gradually to depreſs the 
Cane, or Shank BC into the Merexry DF, that the Level 
P may be gradually raiſed alſo, ſuppoſe to R, ſucceſſively 
lefſening the ſpace PB-A left for the Air; continue this . 
depreſſion as long as the Height Q R (ball be found equal40 . 
KL. And Note that R is the fixt and utmoſt 'bow#ds of the 
whole height of a Cilinder of Mercury equal to K L, allthe 
ſubſequent heights towards B (cauſed by a farther 4: | 
of the Cane intothe Veſſe} DE) being ſucceſlively dimi- . 
niſhed : whence 'tis probable, that the void ſpace ABR 
is quite filled by the Expanded Air; becauſe from R up- 
wards, the Mercurial Cilinder ſuffers ſome force from with- 
10:.an evident f(ign ( as ſome think ) that the Quantity-of 
Air MC will not be contented with a leſs ſpace, than ABR: 
for its full, and free Expanſion ;, the meaſure of this ſpace 
ABR, and by conſequence of the Expanſion of the Air 
M C, is thus obtained. SCE, 

All things being- as in the Veſſc} AB C, where the” air 57. 

MC has its ut mott Dilatation ip the ſpace A R';\ then ſeek 
the, proportion between the ſpace MC fill'd with air natts 
rally compreſt, and the ſpace AR filkd by the fame air dile-. 
ted, which 1s found at one trial by weightng the water that 


may 


Experiments of the 
may be contained in the ſpace MC, and likwiſe that which 
Bo may be contained in 'A-R 4 as ſuppoſe they are found in 
> © Proportion to each other, as 1 to 174, we may affirm the 
fame of the air, that (when at its greateſt Expanſion it takes 
up 173 times a-larger ſpace, than when in the ſtate of its 
atural compreſſror, | 

Note, that having ofcen reiterated this Experiment, and 
at divers ſeaſons it has not always ſucceeded in the ſame pro- 
portion : for when at firſt we made it with another kind of | 
apparatus, though the, Operation was much the ſame, yet the 

tion was as 1 to 209, afrerwards making uſe of the 
eſent I»ſfirnment wefound it as 1 to 182 5, Laſtly, the third 
time (which alſo ſeemed to be more exaCtly performed than 
| before) it was (as is-ſet dowp) as 1 to 1743 nor is this di- 
verſity ſtrange, conſidering that the Experiment can never be 
made with the ſame «ir , but (till either more or leſs com- 
preſt , as the Seaſon is warmer or -colder, and as the place of 
__ _ Obſervation is higher or lower, whence "tis impoſlible it 
ſhould be Dilated in the ſame manner, or in the ſame fixt 

| and unaltered Awalogy. _ 

;Note alſo, thatthe Ball GH was joyned to the Cane HI, 
becauſe if any Inviſible Particles of air were diſſeminated 
through the Mgrcury, they might riſe into the Ball, and have 
room to expatiate in without being able by their 
Preſſure to alter the natural Height KL raiſed by the equi- 
pondinm of the Air. 


An Experiment, 


Propoſed to ſhew, that where the Preſſure of the Air 
is taken off,the Mercyry is no longer ſuſtained. 


7 ab. 4 Aving choſen a ſmall Cane of Glaſs A B not fo Icnz as 
- the Mercuria/Standard,cloſe its lower mouth B witha 


Bladder, * 
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Airs Preſſure. 


Bladder, fill it at A with Mercury, and put into it a little 

Dart C A, the one end gently fouching the Bladder tyed 

at-the bottom of the Cine, and the other a little above the 

Mouth A ; which alſo cloſe with a Bladder. - 

Let there be another Cane DE, longer than 3o Inches, 

' the Mercurial (ſtandard, made ſo that the Mouth thereof E 

may be eaſily covered with the Finger, and the endD large 

enough to receive the Cane A B, which already fill'd with 2 
uick ſilver muſt be put therein, obſerving to let it down - 
ſo low, that itsend B may be leſs than: 28:% Inches fromthe Brac. * © 
Superficies of the Stagnant Merewry F C, reckoning towards w 
D; then faſten, and cloſe ſtop the two Canes together at k 
D with Cement, that the Exterzal Air be perfeQly Ex- 

cluded. Afﬀeer this at E fill the whole Cane ED with 

Mercury, and ſtopping it at E with the Finger, -inverrt it 

into the Stagnant Mercury FG, and make the Pacwum in 

the upper part'D H, that the moutlf B may ſtill remain 

immerſed in the 2»ick ſilver HI; cloſe again the Mouth 
'E with your Finger, yet not raifing it out of the Mercury 

FG; whence the unication between the Duick-ſiluer 

FG, and that in the Cane DE being hindred by the Fin- 

ger , the Cane DE will be as a Vellel, into which the lir- 

tle Cane AB is immerſed: then ſtriking the' end of the 

is Dart. A C, thruſt "% wg [Tagen pon: bottom 

z [as ſoon as*isg opened, the will all run out of 

the | Cane AB, ( althou le Qujeter" than the Mercurial 

Standard, and its Mouth B ſtill in the Mercary HT) con- 

trary to what would have happened, 'if the ſpace D H now 

void, had been full of air : as the following Experiment 

will manifeſt. 


FI: of the 
An * 7708 194 


Elkewife e propoſed, to try if ( when the Preſſure 
ole fog #5. taken of ) the ſuſtained Fluids 
ill a , and upon its return be raiſed 


—_— 


t 3 Foot 10 Inches long 
7, ADE t A Ty the Beak , C b. 
3g ha je way, 


yert anes, Al Tre ing VET the 

in, the / Fu, m kiog. the Yacuuee ag 1s U ſonal ; 

107 at theTame Le in Sth Canes, Wa vellirigthe 

Mercury in the innermoſt and outermoſttwo at'H; then Sh 

the Finger ſtop tHe Mouth B of the Exterior Cane, while 

*:is yet beneath the Superficics of the Mercury FG ; fo that 

the Mercurial Cilinder B H may have no farther Commons 

cation with the Mercury in the Veſſel F G. But the Exte- 
Cane will be a Veſlcl to.contain-the inner Cane D E, 

Þ the former Experiment 3"and the Mouth of the inner 
Cane E, will by reaſon of its Oblique Figure, remain open: 


this 


vm LO "* 


Airs P. 


this done, nip off the end of fore Beak C, that the Air ett ; 2 
tering thereat upon the Prick ſilver H in the mae ; 


Cane, afſing the other, and. preſling t 

immediately fill the innermoſt Cane Ez which it will yy 
provided that in the Cane A B theres enough Quick-filver 
to fill it ; and the ſpace 'from 'A'to H, which is the vacuum, 


ted in a ſhort time 


ef 


Ry not 30 Inches This Experime perime ut jo ality made,and re- y * I 


— 


An Experiment, 


Propoſed the ſame end, to know if the 
ge fo j ſuftchtich of” wel Fe 


Et t Ying, ſs Vial 3 ABC, IRIS 
: 


atts. in t 


Mout ) FRI5Ty's £541 
i9uor, pov ya wry Soeh at C,yet 
not run Silt fi 4 |; -y with a {mill GlaG 
funnel, and ſtop it at C with Wax, or Maſtick, then 
it in the Glaſs Veſſel D E, ſothat the Mouth thereof C may 
reſt upon it, and the cover F be cloſed with the uſual 
Cement 3 then fill by. the Mouth G, the whole Veſſel DE 


with Merevury, and OAFE-1 5 which done, apply _ 
a Candle (on the ou He eVellal 1 D fo to Gen Frm 


< of the Vial. C, 
1 6 open, the AY Via Var Ber (aan run,” a IK Te 
f the Mercury; Bae upon” jjſton of air in 


vel fa-D E; it will immediately ſt 


Op. 
\ If oſtead of G be filled . with\,O#/e, 
Wine, apes other No hel] e& will be be jg 7 
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Experiments of the 


20: 2 An Experiment 


"8 :7o ſhew, that in any Veſſel above 28 7. '=57 
3 b- long, filfd with Mercury, provided it has a 
© very ſmall mouth, when it is inverted in the open 
Air, a Vacuum will be made in all that ſpace 
which js above the Height of 28:, Inches. 


6]  VAke a Glaſh Cane 'A B of what 6ze and length you 
pleaſe, above 28-4 Inches, ſeal it at A,. and tet it be 
open at'B, with a very ſmall Orifice ; fill it with Mercury, 
E 4] it in the open Air Perpendicular, with the end 
—P } downwards, the Mercury will preſently run out, (not by 

a but) in a continued ſtream till it ſubGide to C, the 
+ 1M ol of about 28:, Inches, and then it will ſtop of 
= * iticl 


"at EI 7 AS” 
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An Experiment 


p 0 iſhew more evidently, that where the Preſſure 
of the Air is wanting, the bearing up of the 
Fluid is leſſened in a Cane . of any \ length ; 
and port the return of the fame "_ ure, rai _ 


up again, 
= Et there be a Veſſcl of Glaſs AB, about 15 Inches 
. I. long, with a Beak B C drawn very ſmall, and open 


@ Brac. at C5 atthe Mouth AD fill the whole Ball GFB with 
4 Mercury 
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Airs Preſſure. 
Mercury gradatim, that as it riſcs'in the Ball, It may alſo 
in the Beak, driving out the Ajr it finds there before it ; 
and when it comes up to C, ſealit with a Flame. . Then take 
a ſmall Cane EF ſealed a+ E, 'and cut: tranſverſly at F ; ler 
it be a little ſhorter than the inward height of the Veſlel 
A B; this through the ſmallneſs of its bore, and being ſhor- 
ter than the Mercurial Standard,may be inverted full of Mer- 
eury, and let down into the air within the Veſlel A B, 
langing the Mouth info the Stagnant Mercury G H: then 
fill with boiling :Water the Veſſel A B up to the-top, and 
ſtop the Mouth A D with a round Glaſs Plate ground to 
it,and perforated with a ſmall hole z cover this with a Blad- 
der, and binde it cloſe. The Water will gradually cool, 
and ſo condenſe it ſelf, caufing part of the Veſſel AI to 
be empty z and at the.ſame time the Mercury in the included . 
Cane EF will fubſide, ſuppoſe to K, where it will ſtop, 
and fallno farther. Then prick the Bladder over the hole 
in the Glaſs Plate, and immediately upon the [zgre/ſs of the 
air, the Mercury in the Cane will haſtily mount up, and re- 
fill the whole Cane EF, although it were higher, provi» 
ded it exceed not the Mercarial Standard. | 
- Note that KL is about the fourteenth part of the whole 
height of the Water ML ( for what Cauſe may be told 
preſently) but when it does exceed ity (as it may ſometimes. 
happen) *cis from twoCanſes;z Firſt, cither the Water where- 
with the Veſſel is fill'd, was not poured in ſo hot, that the 
vacuum left by it, in condenſing, 1s capable of receiving all 
the Duick ſelver falling from the Cane E F; for when the 
ſpace Al left by the Condenfing Water, is fil'd by the ſub- 
ding Mercury (which falling into the Veſſel G B raiſes all 
the Water ) there can no more Mercury deſcend out of the 
CaneEF, and fo it will be above -.; of the height ML. © 
Or Secondly, the other cauſe may be, when this void ſpace 
Al is indeed ſufficient for the Mercery in the Cane, but not 
for the Air 5 which-may riſe either fromthe Mercury in the 
Ball, or from the Water in the Veflel, which air requiring a 


hrger ficld co expatiate in them-the void AT, may-pollibly 
| make 


- make ſome impreſſion upon the Swperficies of the Water, 
_ + "and ſocommunicate it to the Cane, and bear up the Mercyry 
a little higher than the hare Weight and Preſſure of the Wa- 

ter would have ſuſtained it at. _ | | 
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An Experiment 


From whence is ſhewn,the eficacy wbich the Preflurc 
of another Fluud joyned with the Air, has upon 
the ſuſtained Mercurial Cilinder. 


+ Tab. 5. He Vacuues belog.ende with the Cage AB C, .where 

= Fig. 2. in the fimple | Preſſure of the 4ir raiſes the Mercyry 

> aac, : £0 D, the uſual height of 28 -+ Inqhes, pour Water ;upon 

"4 the Stegrant Level EB, and fillit up £9:A, and you ball 

7» ſee the Level D raiſed to F, and the ſpace FO will be 

-f ;* of the Water A'B poured in : and that becauſe, to the 

bays weight of the Cilinder of Mercyry DF, the weight of the 

- _ other Cilinder of Water will upon trial be found equa), 

having the ſame Baſis, and .of the Height of AB. | 

But if inſtead of Water the ſame ſpace A B be 611'd with 

_ Oyl, the Mercury will riſe.to:G onely ; if with Spirit of 

" -wine to 'H 3 whence we may (from the. proportion. of the 

height of the Fluid AB cncompeſiing ghe /Gae, to the 

height of the increaſe. cauſed-by that F{nid in the very 

4 rial Cilinder above the firſt Height of 28 + Inches cauſed 

> Bra. * by the air) find the Proportion of: Specitick Gravity be- 
43 -eween the -wercury and any of the Ambient Fluids, 

And likewiſe as cafily that. of the | Specifick Gravities of 

the Fluids, in reſpet of each other. 

The ſame may alſo be. obtained without a Yacww with 

2 plain'Cilindrical glaſs A-Bin the former Fig.. into which 

- by putting a-lictle-avercvry, and the (mall. Cane A C (now 

ſuppoſed open at cach end ) and then pouring an equd 

| quaniii) 


1 with 
ze chother 

Note, that (in this, and all like E nia? where it 

= that the i yes or outward Tevel of the mercury 

cr by th of fore fl43d, or otherways, then 

= at gret: optrationr mm the Figures, are 

led Note removed to the places requilite,and flive- 

i= the Level, as it gradually moves from place to: 


An Experment 


Shewing, that where the Air prefſes not atall, a: 
Vacuum may be made not onely with Mercury, 
but alſo with Water, to any height of the Tube, 
provided leſs than that whereto it uſed to be. 
ſuſtained by it. 


+ Et there be a Glaſs Veſſel AB containing about 6 /. of 7,4, s.- 
J Werer and the Month big@aongh to reeeiverthe rig. 2. 


 C D 22-7 Inches Jong ſcaled .at'C,but Obli y-Open 1 Broccie 
it 'D: this Caiſe m nl Naveror (:thie place whereto 'tis 4 

et dh Int6 the A OH "final! Atuters of 
are cloſe together, that the; Bladder with a hole the _ 
n 


hay be tyed very, faſt between thoſe two 'Rngs*% 
.the whole VALI A B with Water as hot as poſfibte, and : 


the: 
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Experiments of | the 


"$ ; the Cane. C D with. co[d, put. upon it-at the lower end D 


the Plate of Glaſs E fitted to ſhat the Mouth'of the Veſſel 
AB: Immerſe the Cane therein, turn down the Bladder, 
gather it together, and bind it cloſe about the Neck of 
the Veſle], baving firſt preſt out the Air from its Folds. 
Now as the Water cools, part of the Veſſel FG will be 
empty, and likewiſe ( as in the former Experiment) part of 
the Cane. CH, where the Water will reſt, nor move but 
upon ſome alteration of the External Heat, and Cold ; but 
upon pricking the Bladder , the Air forcibly entring up- 
on ag "0 of the Water in the Veſlel, will refill the Cane 
as at firſt. | 

It was thought by ſome, that the water in the Cane does 
not fall at firſt when the Vacuwm is made to the ſame Level 
with that in the Veſſel, ( ſuppoſing the ſpace AG capable 
of receiving it) it may be from a cauſe mentioned in a 


os xperiment (3.e.) from ſome Air which raiſes it 
ſelf the Water intothe void ſpace, perhaps too narrow 
for its fall Expanſion ; whence they imagine, that if the Ex- 
periment were made with wine, ozl, ſpirit of wine, and other 
liquors, from a greater or leſſer Vacuum remaining in the 
Cane, it might be determined which of the -F/#ids has moſt 
fir diſperſed through its Particles. | 


An Experiment 


Firſt made in France, and after by our Academy ; 
| whence 'tis } oor a more cogent Argument 


for the Preflure of the Air may be drawn. 


Pecquet in his Book of New Anatomical Expeti- 
+ #ents, Writes, that it has been obſerved by many, 


that 


», Airs Preſſave. | 
that the height of the Mercyrial Cilinder 1n Yacuo, varies 
- according to the places where the Experiment 1s made; 
whence: in bigher- places 'tis leſs.3 and in lower places, and 
deep pits, greater: provided the height be pretty conſidera- 
ble, as that of the higheſt Mountain of Avergze, at the 
top whereof the Mercury wants much of the- uſual height : 
which has been ſaid to happen, becauſe the higher 47 which 
is found upon the tops of vaſt Mountains, having a leſſer 
weight upon it, makes a more faint Preſſure, nor is able to 
raiſe the Mercxry to that height whereto the lower Air of = 
Valleys and Plains eafily mounts it. Howlſoever, the truth «7 
of this aſſigned cauſe may prove, of which 'tis not at pre- be” 
ſent our intent to diſcourſe 3 yet we have obſerved the very '£ 
ſame Effe& on the higheſt Tower at Florence, which is 271 By 142) 
Foot high : as likewiſe on divers of thoſe ſmall Hills which 46 
ſurround the City : and we find it manifeſt, that the height ""* 
of the Mercury varies in different parts of the Tower, or E- 
Hill, ſubſiding as we aſcend towards the top 3 and as we de- 
ſeend lower, and lower, it gradually: riſes, till being brought 
into the plain, it ballances it (elf at the uſual Sratzor. But pO 
to make this Effe& ſenſible, at leaſt 100 Foot is requiſite 3” 59+ 
This obſervation has given ſome ground to hope, this In- 4 
ſtrument might be improved to ſhew and determine exattly | 
the ſtate of the Airs compreſſion ; believing that the divers 
Heights' of the mercurial Cilinder ought infallibly to ſhew 
the various Preſſures of the Air upon the Stagnant mercury, 
upon account of thedifferent height of the Atmoſphere above 
the ſaid Level. But from the many inequalities, and irregu- 
* lar movements, which in a long Series of Obſervations we 
have taken notice of, this thought is rendred dubious ; for 
this Inſtrument being let alone fixt and unmoved in any 
place, its variations were very ſmall, and ſeldom above 2 
. or 3 degrees, which came onely from the different tempe- 
rament-of Heat and Cold ; and on the contrary, very nota- 
ble variations to above 12 Degrees have ſometimes happe- 
ned from other reaſons to us unknown and hid. 
Nevertheleſs, to atrive at this Knowledge by other means, 
more 
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DESCRIPTIONS 
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Inſtruments: 


SHEWING, 


The various Alterations happening in the State of _ 
the Natural Compreſſion of the Aar. 
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The firſt Inſtrument. 


"hs Huſe out the ſinootheſt "and eveneſt Glaſs Cane Tak, 8% 


you can, being ſomewhat larger than an ordinary Fig. 2.” 
Gooſe-quill, which muft be bent” in the Fi of -- i 
ABCD, with its two Arms AB, CD Parallel, very"Þ" © 
near of the ſame length, as is repreſented in the Figures 
this muſt be acurately divided into equal Degrees, ſo that 
the Decimal Marks upon each Arm, may be upon the ſame 
' Level: which to do more eafily with the fmall Buttons of 
Enamel, you may glew on the out-ſide of the Arms two 
Lifts of Parchment, equally divided 5 which through the -- ; 
Tranſparent Glaſs Cane will readily point at the place where' +  ® 
the Buttons ought to be fixt, "The Arm CD 1s to be wi- 2 
dened like a Trumpet at D, and the other Arm is to be 
/F:2 zoyned 


Experiments of the 

-_ _- joyned toone, ar-more Glaſs Balls, as E, F, which are empty, 
and capable of containing ſome Q1antity of air 3 the laſt 
of which muſt have a Beak GH drawn ſmall to be Sealed 
with a flame, as occaſion requires: Then pour 'in ſome 
Dick: ſilver at the Mouth D, which (the Veſſel being open 
at _each.end; and the Two Arms of an _ ſize) will ſtand 


both ways, at an exa& Level; as I, K: The Inſtrument, be- 
ing ſo prepared, is to be carried to the foot of ſome Tower, 
-where let it reſt *till the air contained within the Balls , 
may beof the ſame Temperament with the Ambient : then 
preſently Seal it with a flame at H,- but be ſure to be very 
quick in doingit, leſdthe included air ſhould aker by heat of 
the flame, This done, let there be one upou the Tower, 
to draw up the Inſtrument with a Pack-thread ( faſtned 
to the upper part thereof, ſo as not to invert the Beak ; ) 
and when at the higheſt part of the Tower, let it ſtand upe 
on a plain, asat.the foot thereof \it reſted 5; then examin- 
ing the Temperature of the air above, and finding it the 
ſame with that below ; you may perceive, that whereas at 
the foot of the Tower, the @ick-ſilver reſted at I, K+ at 
the top of the Tower the Level I will be ſenſibly depreſt, 


' _-asto L, and the Level K in the ſame Proportion raiſed for 


_— 
_ - 
» 


"the ſpace MK : cauſed, as they ſay, by the more vigorous 
Preſſure which the lower air makes upon that included in the 


= Balls E, F, in compariſon of that above 3 by which the Le- 


vel K is more lightly preſs'd. 
Remember, that every little difference of Heat and Cold 


between the air above, and thar below, is able to cauſe a va- 
riation in the Levels of the Two Arms AB, CD; and ſoal- 
ter what ſhould have hap from the diverſity of Preſſures 
made by the air : wherefore this [nſiruwent is a ſort of Ther 
mometer for the air; and that, for the molt part, very nice. 
Therefore in the making this Experiment, chuſe the Dawn 
of the day before the Sx is up, or any other cloſe Seafon x 
that the air above and below may be of an equal Temper, 
as near as poſſible; nor let the time between the obſervation 


made at the bottom and top of the Tower be long; take 
| care 


a. 
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Airs- Preſſure. -. 
care alſo not to ſtand too near the Inſtrument, when you ob-. 
ſerve the Degrees, which ſhould be done quickly, and be 
ſure not to breathe upon it, leſt it heat the Balls : which ſhould 
be of as thick Glaſs as may be, to defend the better. from 
any External Impreſſions, the 4in contained in them. 
All this diligence muſt likewiſe be uſed in the manage- 


ment of the Three following In-firuments, they being not at 
all leſs Nice, and ſubje& to cauſe the ſame. miſtakes as'this -- 


firſt. . | 


45  % 
* at; 


The .Second Inſtrument. - 


-ET there be a Veſlel of Glaſs. AB containing ;about 7ab. 6. S 
, twoQuarts, with its Beak C D open 3 pour into: it-Fig. 2. 
ſo much Mercury as will cover the mouth E of a ſmall Cane be 


E F 11. Inches long, and open at both ends, but cut (Jones 4 Braczy. ® 
ing at E, and round at F 3. whie being divided into equal __ 


V4 
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Parts, or Degrees, is to be immerſed into.the Stagnant Mer -  * 
cury G H; ahd the ſpace left round the. Mouth of the Veſſel |  _ 2 
A 1s to. be cloſed with Cement to, ſhut out the air.z being ſo - _ _* 
made, carry it to the foot of a Tower, and let the 7»ter- - 
nal air be reduced to the ſame. Temperament with the Ex- 
ternal immediately Seal it,and let it bedrawn up to thetop -- 
of the Tower.; where having placed it on a Plain, you will | 
find the Mercary ſomewhat rad within the Cane, ſup | 
to I: which Riſe,. (they ſay). follows. alſo. from the-lame - 
Reaſon which we gave in the Deſcription of the; former In» - 
rument, viz. The, lower air, ſuch as is included in the ſpace - 
ACGH, has a greater force, and power upon ,the Level.of : 
the Mercury encompaſiing the Cane, than the higher air has, + 
phich preſſes. upon the Level I, entring in at the Mouth of + 
he Cane F, ſo that it raiſes the little C:linder I K, to make - 
juſt Equilibrium between thoſe two Momentums, or Pow .- 
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Experiments of the 
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The Third Inftrament. 


. 6. Low a Glaſs Ball A 7 - Inches in Diameter, with its 

- 3 Neck B C about 15 7 Tnches long, divided into very 

| Ge » Pour into the Ball ſo much Water as will 
watt fill half the Neck, which is the ſpace CD: ſtop the Mouth 
=: Cw at inger, and plunge it into the Water 1n the Blad- 
| der EF, hug is kept from being fill'd to its whole Spheri- 

cal Capacity, by means of. a Weight at pleaſure hung at F : 

cloſe then the Lic of the Bladder, and bind it very ſtrait 

Totind the Neck BC, at E, taking care when you bindit, to 

in Water till it runs overs. fo to be ſecure that no ir 

included, ous _ any way = or ſpoil the due and 

—. mit og on of the ment ; Every t being per- 
FX | Hg after this ISI foot of a Tous: NT ©o- 
mw mimrtnn G, a \tri wn rom the top of the Tower ; 
0 = aving Shire te Degrees whereat the Water ſtands, 

"* - tFeticbe ora Ran again obſerving, it will be found 
> Depre lower, as to H, which will be more or 


, for as much as the Bladder 


with t © &r of the t _— 10n ; and 
«x armed exterwally to orce made 


7 oo Tra which is included in 

GD) in Dilating i f ce it muſt necefia- 

- 55 ow to enlarge its: 7%] Inhery?; , Which the ſmall 
of Water D H finks down to fH out. 
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The Fourth Inſtrument. 


Auſe a Glafs Ball to be made A, with -its Neck BC 736. _ 

like the Third Inſtrument, onely it muſt have an open 2: r.'] F 

Beak drawn very ſlender D, round the Month of the Neck. bi 
C bind the Bladder E F very doſe - this Bladder is to have 
in its lower Ligature F ery thread of Glaſs, or Braſs- 
wire, which Go through the Bladder i is to enter into 
the Neckof the Ba BC, fs t at the Degrees it is 

ly divided FE let this Iuftrument be carried tothe 


foot the Tover: ſeal it as the other at D, and take no- 
tice of the Degree poiurccd at by the Cnd,or Dart G : raiſe - 


it then to the op of the Tower, and you will find the Dare- 
_ than before, by ſome 

o give the reaſon of this Effe@, they epi that the- 
Vella 1s filled with air of the ſame Temperk ON; 
below, which as it finds one a 1p of the Veſſel 1 Solid than- 
the Ghfs, yielding, and-eafie ro be diſtended, ſuch as is the- 
Bladder E F, ſo it no ſooner perceives it ſelf relaxed vat 
the Priſon of the ſurrounding air, by being raiſed to ahi 
nt vor 3 but it immediately endeavours to enlarge it ſelf, 

artiberry 5 whictrir Effects, by the Bladder -- 

alittle more: Now whilſt this by being ſo putted up comes- 
nearer to a Spherica} Fignze; the tranſverſe Diameter of- E 
the roy wn i ſhortned, as the bottom F is gradually 
rai when allo. the, FD thereunto, by 
obey ying its L rin : a Fs <0. S 7 w : 


Cones £0 gen he 


| Experaments .of the 
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Various Expermaents. . made in Vacuo. 


"T7 Rom. the Series of the afore-mentioned Experiments, 
Torricelli's thought touching the Airs Preſſure upon all 
loferior Bodies, Tſeems fully = work And tho -it .may 
be a daring undertaking, and full of hazard, to determine 

- of the Cauſes. where Geometry gives no {/lrmination ; yet 
. this boldxeſs is never more 32, eh nor-the danger more 
like to be avoided, than when our Underſtanding, onely. by 

a Path of many, and all agreeing Experiments, makes to- 
ward the * pm of wy delve % ED OE it may 
ſometimes fail off, yet- it is faticfied in approaching as near 
wx Godin it. Since then it appears from The Effects 

y mentioned, that we have gained ſome reaſonable 


= probability of (ch a Preſſure; it was ju not altoge- 

= ther a fruitlek labour, to proceed to make divers Expe- 

= riments in Vacuo : and obſerve, whether the manner of their 

Be” oeFration would ſucceed contrary, or any way, different to 
- what j rag appear,. when environed on every [ide with the 
= free Air. 
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Experiments 069 Þ 09 : | 
"To 'hnow whether ſmall drops of Liquid Bodies, 
© "being freed from. the Airs Preſſure encompaſſing 
them, loſe the Spherical Figure they naturally 


re off. 


Ome have Attributed to the Preſſure of the air, that 
generally known Obſervation of the drops of Mercury, 
bin or 
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or any other Fluid 3' which ſpurted, or rainin through 

' the-air, or let fall upon any dry, or duſty body, always. are 
nearly of a Globular Figare: wherefore they were willing ' 

to try it in Vacuo, imagining there might then happen ſome 
notable Variation. But Experience't ſelf ſhewed, That the \ 
Effe& proceeded from ſome other cauſe , than the ajrs 4 

Preſſure; for having made the YVacuuwe in the Veſſel A B, 1 
the cavity A. being quite void, by Tn, Flue Stop- cock Tab. 7. 
there was let fall ſome drops of Water, or Mercury out of Fig. 2. 
the Ball C upon ſome Colewort-leaves included in the Ball A,' E 
( which had ſome drops of Dew hanging on, them, with Bi 
which they were gathered; ) theſe Drops that were admit 2 
ted, contracted themſelves as round, as if they had been up- A 
on a growing Plant. ” "0 

So when the air in the Veſſel A was condenſed, or rare- 7b. 7. 

fied by means of a Syringe C B ; the Drops of Water, or **: 3 * 
Mercury, ſprinkled upon the bottom of the Veſſel were not  * 7 
altered from their uſual ſhape. | q "as 
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An Experiment, 


Sbewing the Effet of Heat and Cold, applyed © 
Externally ts the void (ſpace. 


Ind the Bladder A BC under the Ball D, make the i 


Vacuum therein, turn the Bladder upwards to be tyed 
there likewiſe; then with a Cane of Glaſs, or any thingclſe 2 
that, will not alter, or bend, take the exat height of the $72 
Mercurial Cilizder A G, from the Stagnant Mercury EF: © 8 
preg, -l the Bladder with hot water, and ſoon after © 
meaſuring, you will find the Cilinder a little depreſyd belcw 
the -former height. This Obſervation made, throw out 
the bot water, let,jt ſtand till it returns to the former heighe 
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be Expthiltents of the 


iid chen fill the Bladder with cold water mixt with bea- 
ten Ice, and $4h, and in a little while meaſuring (as before) 
you will obſerve the Cikider notably raiſed. 

| ks will we omit, that the Hot Water made ufe of in 
by xperincht raiſed a The#wotreter of 50 deg. to 48" 
nd with the fame Heat ſhe the MercirialCilinder one 


146th pitt of thie whole Helgtit. And that the Cold Wa- 


tr increaſed to one $0#h patt, when in the ſame Warer the 
"Thermo meter came t Hep. ©. 
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7 wa the Leys, the two Images of: the ObfR, as. is uſual : one 


O 11 Hep. 3 | 
If then a little cr be adwaitted into the Ball D this be- 
cauſe it becomes very thin,by reaſon of the Dilatation it has 
in the yoid fpice 3 quickly imbibes Heat or Cold, and by its 
RarefaQion, or Condenfation cauſts that the Alterations in 
_ the Mercury are much mote ſenfibte,and 
WIFC. 


An Experiment 


Fo manifeſt whether the Air be that which ſerving 
as a Foile to the lower Superficies of a Lens of 
Glafs, reflefts that ſecond inverted more 
dimly and fatntly which we ſee of a Flame, or 
any other 0bje Viſible there, as Kepler thinks 
mt is. 


N the Mouth of the Glafs Veſſel AC we &imented 

- with hard cemetit a Glafs Lens AB; this Mouth hsd 
its Lips turned a fittle 6utwird, and made fmooth for the 
more eaſie faſtning on of the Lens; then filling the Veſſel 
with _— we made the Faciar ; and Incliding the Twbe 
wetyed it © the Ref, as inthe Figurez ahd having made 
the Room dark, and bringing a Candle rear'it, webbſerved 


of 


Airs Pre 

of theſe was leſſer, but 7 vivid, as 
was reflefted fromthe analy ws ual outward 
| other was. a, 
inverted, which Wa as1 is of though imagi- 
ned foil of air rms OSA on the Concave inward Super- 
wi, of of he on of the Vacuym made. 

oy ET: Wop pon Mos 
Rc | on ep ir e,u e 
ines Veſlcl el 


{es wig wal, ad. ao phi le © the Le 
irit getti t and cleanſe t s 

=_ kf fouls ſo eft t a by jhe Perce, leſt that ſhould 

give Fun OCCA aſe aire Rp erve inſtead of the 

'Foil of Air. But. _ s (as aid) the Appearance 

.of the Two Images ur the gs ſame 3 and, when we 

mitted the air .tofill the yoid ſpace, , it gave not the leaſt 


Difference. 


tr 


An Experiment, 
* To know whether Amber, or other Ele&trick Bodies 


require the Medmum | of Air to make them At- 
traft. 


Pacer a. Veſſel of thick Glaf, big enoughto ſtir, and 
turn the Hand within the u —_ por thereof AB. 
DE 


' Let it have Three Mouths A, C, let A be open 


cloſed, C with a Bladder, and reſtit upon a little bundle of 5, g. 
Cotton, or ſome ſoft Cuſhion | Floating upon the Mercwry in Fig. F. $ 
the Baſin F G, . that fo the great weight of Mercury to De , 
poneed | in may not burſt the Ligature, or break the Cane.  _* 
Mouth DE made large enough toreceive a Mans Hand, 
muſt have an, Edge, or Lip of Glaſs round it, about which 
muſt be tyed very cloſe and faſt a large Bladder open each 
way, 2s DE, HI, through this the Hand is to be put into 
the Veſſel, with a ſmall piece of the beſt yellow Amber, bas 
G 2 ving 
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Experiments of the 


. ving firſt placed in the Veſſel a little light bit of Paper, or 


Straw where the Amber may readily approach it, when it 
has been rubbed, and heated upon a piece of cloath K, fix. 
ed for that purpoſe within the Glaſs : then bind the other 
fide of the Bladder HI, round the wriſt, a little above the 
Pulſe, that ſo the Hand may niove freely in the Veſſel ; and 
let the place where the Ligature 1s made, be armed with x 
ring of Leather bound faſt to the skin of the Arm, upon 


which Ligature the Bladder may be cemented to the Arm, 


which done, fill by. the Mouth A, and the Veſſel with Mer. 
cury, taking care in filling it, that the Folds and Wrinkles 
of the Bladder be all filled with Mercury, that as little air be 
left as is poſſible z when quite filled, cloſe alſo the Mouth A 
with a Bladder, and untying the lower .Ligature C, be- 
neaththe Stagnant Level F G, let the Mercury fall to make 
the Vacuum. Then holding the Amber between your Fingers, 
rub. it ſtrongly upon the Cloath K, and preſent it to the 
Pape# or Straw; and obſerve whether it attraCts it, as it 
do's in the Air. 

This Experiment was unſucceſsful with vs, for whenever 
we made it, the Air entered, and fill'd the Vacunm 5, 1d that 


- we werenever able to ſee what Effe& the Amber had. Where: 
- fore refleQtirg thereon what” Aperture it was pollible for (0 


reat a quantity of Air to- enter at fo ſuddenly 3 we con- 
cluded, it could be no otherwiſe, but at the Ligature round 
the Arm; - But fince. the Ligature, could not be made cloſer 
without manifeſt hurt to the Veins,and ſtoppage of the Blood, 


':we'made uſe of a ſmall piece of Wood, as LM. with a round 


bit of Amber faſtned to the Top : wherefore binding the 
Bladder HI, between the two Rings in the Wood NO, 


.we again fill'd the Veſſel with. Mercury, and made the Vacu- 
ue, Neither did this new way of making the Experiment 


ſucceed 3 for though the Air indeed did enter more (lowly, 
(as it will always enter). yet the endeavour of the External 
Air to get in was ſo great, that it forced in the Bladder ; 


' and therewith the wooden Inſtrument beyond the piece of 


. 


Cloath, fo that the 4»bcr. could by no means bz rubb'd and 


* 
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Airs Preſſure. 
heated thereon 3. nay, it was impoſſible to draw back the 
Wood, and move it forward and backward as was requiſite, 
until the Air getting in, had fill'd the. Veſlel, and fo the ##- 
' cluded of the ſame with the External. . | b- 
Yet ſtill deficing ſome fruit of this Experiment,we thought Ta. 9,8 
of making another Veſſel, as ABC: perſwading our ſelves, *#- 1 2 
that therewith we might more calily obviate the inconve- _ 
nience of the Airs entring, and alſo the difficulty 'of moving x 
. the Wooden Inſtrument forward and backward., Wherefore, 2 
| filling at the Mouth A, this Veſſel, baviog firſt cloſedies other 
| Mouth C, and reſted it as in the former Experiment Jpn 
the Cuſhion as was direCted. 3. we then bound the Bladder _ 
ABC aboutthe piece of Wood, and. thruſt it intothe Mer- 7b. g..._ * 
e Amber was faſtened, Fig. 2-« > 


SI] 


cxry, {o as the end thereof, whereto the Amber was faſter 
might reach a. piece of Cloath,, ſtack to. the (ide.of. th - 
Glaſs. Then we threw in ſome bits of. Straw, and-- + 
turning down the Bladder, we bougd it faſt down the Neck 

A, the Vacuum made, by moving thEWood or Handle which 

- ſtood out, we rubb'd the Amberapon-the Cloath; and when 

| we thought it might be hot, we apply'd it to (everal pieces 

of Straw, which 1n_ the Deſcent aFghe Mercvry ſtayed to 

the (ides of the Glaſs; but we cou! er perceive that any 

were attraſted by the Amber. Ex - 

© But: Note, that this Experiment is not*'to be much ac- 
counted of, nor. the. Effect to be Attritated\ abſolutely to - 

the want of Ajr; for in ſuch a Veſlel at leaſt a (mall quan- 

.tity always gets admilLon 3 nor: could. we ever fo bid the 
Ligature,but by ſome unſeen ways it deceived us, whicWir 

. may be happened from the Motion required.in this Experi- 

' ment to heat the Amber 3; ſo. that we may almoſt judge it im- 

. poſſible, but the Ligature muſt be relaygd;; at leſt, $ much - * 

as is needful fo} let in the ſubtil Air,>: *T'was obfligyed allo, . 

that when the Vellcl was full of Air, though we Tubbed the | 
Amber with great force upon the piece of Cloath B'yet it- 

had no Attrattion-z a thing which at firſt made .us fuſpe& * | 
that ſome Dregs of the Mercury adhered tothe Cloath,-* 7 
whence the Amber by rubbin, might . acquire ſome fowlneſs i 


bode oof and ftop up vo Tmpercepritſ es of thoſe 
by which the artraftive Tie er wes of 


on em'rnre pk 
SA ng the Amber or any other 
oo fabſtance) refuſes to we after 


foard, 'that the 2h ane yarn of Te 

ofen lipre in Mercury, rdbed vpn. aapiecor 
3 we thought the the Fuvichry of the Gum Tanadde-the of 
ITS hy hel) ; 

: 'we' therefore fed 
#-Aqitts Wax to the {ide of he Glaſs, thatall 
matiner of fuſs v7 gi wet ſoaked up, might: be avoid- 
ed. "Nevertheleſs, all igence was 1n vain, for whether 
the Veſſel were full, or Tanger of - Air, the Amber attradted 
'not, *which'is all we can with truth report of an Experi- 
-ment attempted 'ſo ny ways unſucceſsfully. 


mt — 


An Ex periment 


Examining what may be the motion of the invi- 
fible Effluvia of fare in Vacuo. 


RY: Eing already ſatisfied by many Experiments, that the 

heat of Fire is not. equally carried every way, but 

diffuſes it (elf, and has greater Vertue upwards than any 

_ way. comparatively : Raw ined, that on the con- 

to "6b Were ahqco rapayr 90s Vacuo, ſame variation 

ſome orobable conjeQures might 

be /n es 4 the Principles of < Natural Motion of Fire, 
and that by ſuch an Inſtrument. 


1 | Tab. g- Let the _— be _ 46 Inches, lon into which 
"$ 3- © (being open at A) put a Thermometer of 50 deg. from one 
s m5 end & o the other, made flat at that end, where _— 


3 = 
. - % 
mY bd 

bs jo k 


"EPS 
: 4 


ſtand faſt at theſtrait place of the Tube CD; and leſt when g 


the ®vick-filver comes to be poured in at the Mouth B, this 
Ts ane ſhould fall upon that placed above, and ſo by 


be ſtayed when the Cane isturned 
upwards to be filled. The firſt Therwome- 
laced, letthere be put in another 


view, and not buricd in the. Dxich/Tver. When the Cane 
is fix'd, and immovable, apply a-great Degree | 

void ſpace, by the help of Two fran Balls heated red hor, 
and held at an equal diſtance from the Cane, but nnequal 
from the Balls of the Thermometers, inclining more eo the 


lowermoft, that ſo the feet (which: is —: 
wards by the Air )may be the more cqually diſtribu : 
two Balls of the Thermometers 4 we having very often -26- + 
peated this Experiment, yet cannot vtherways Aﬀirm, but 
theupper T herawometer was indeed moſt affieted by the Heat ; . 
we confek the difference is very ſmall, m companiſenof what 
we obſerved in the apen dr:; for whereas that was ſome- 
times five Degrees in 'the Varun, it never exceeded two. . 
Neither did ſome think it would be otherwiſe, becauſe the 
Air encompaſlling the two Balls, was more heated in-itsup- 
part, and ſo gave a greater. heat to its neighbouring - 


mometer. 


An Experiment 
. of the Motion of Smoak #n Vacuo. 


7Ithin the Ball- of the. Veſſch AB hang a Paſtile of 
'V Y-: Perfume! or other Bitumen of a dark ;, upon 
* which the Fire has an cafie EffeR.” Then making the vacuum, 
_ caſt the Rays of the Sun thereon with a Burning-glaſs, je, you 
= the Smoak iſſue fromthe. Ee oo 


mounting as ir uſes to do, as ſoon as par 
ted from the Ball, or Cake of. combuſtible Matter, deſcends 


'likethe- ſpout of a Fountain in a \Parabols : the Air being 
_— to move. it, 'it immediately riſes to the top of the 


Ball. 
Many Experiments Ren yp) made, that did not require 
any peut wy Fromcogy; s ( as moſt of thoſe hi- 
ye:) it will be adviſable, to avoid tediouſ- 
{ach the Dicour, to give a ſhort Deſcription of an 1»- 
, and of its capacity, (the Gze of our Plates being 
m—_ to repreſent it in its full proportion; ) and then 
{uccinAly Explain what Method we took to menage it moſt 
.commodiouſly- and eafily. That fo any who defire to try, 
and compare -the Truth of our Experiments with their 


own, may be able todo it; at leaſt, till they light upon a 
more ſafe and eafie way. rr 5 gb 2 
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The Deſoription f 2. Peſſel made uſe of in mas 
,zzy. of the. folloning Experiments. 


HE Veſlel thenjis AB made of Slab w whoſe Mouth 755. 16 
AC is-turned outwards flat. of the Fig. 1. 

Neck or Mouth is three Fingers, = length of the. Neck 

A'D is four Fingers 3 the-Diameer of the Ball DE js, about 

7 5 Inches 5 the height of OY; D, al ut 45-Jnches. 70 _ 

Clole the lower Mouth B with 24 Bladdern ki tit Ppon a.2 Bras. 


little Leather Cuſhion, Gr ing .upon.the in the- 
Balin,  ( Tb 10. Fig. 2 , ) then fall ic at the. Mouth AC ; 


but becauſe in filling it, the Mercxry falling diredtly upon 
the Tube, will intercept and detain. t quantity, of . Air 
therein.3 The ſmall Funnel -ABC (Tab. z0.; Fig.:3.) was 
made to prevent it, being of equal length with the Veltel: 
keeping the Body of this AB always full of Mercury, there 
can n0-4ir get into the Shank BC: ſo the Ar lng 
tly into the Vellel, raiſes the Air before it quietly 
Aled, we cover the Mouth' A C with a Glaſs Cover alittle 
Convex (Fig. 4.) and then with a Bladder bound faſt abou 
ith a noe Thread below in the ſmall of the Neck. Put 
then your hands under the Ball on each fide; and gently 
lifting it up,take away the Cuſhion, and Immerſe the Mouth 
B into the Stagnant Mereery.m:thie Baſſy : looſen the Knot 
of the Ligatare at B, and the Mercury by its weight falling, 
will open it, and male a Vecuwns 1111 ?, 
When there is occaſion to put ſuch things in the Ball as 
may nc be covered with hes either to:avoid Wixi 


"the 


Experiments of the 
- - the Pacwwm is made, dilating it ſelf to fo bounds as the 
___ Capacity of the Ball will be ſo extreamly rarified, as if almoſt 
1d were not there at all , that in reality, it will be no impe- 
diment to any ofthe Effes defired to be obſerved, 
But when we would inctoſe Fiſh therein, we leave no air, 
nor do we fill the whole Ball with Merexry, but pour in (6 
much Water, as when the vacuxm, is made, and the Mercury 
-. funk down into the C:linder, the Water ſwimming thereon 
may fill abont half the Ball, that the Fiſhes may move, . and 
bear themſelves thereon. | | 
When we hada mind to pnt ſmall Animal therein; as lit- 
tle Lizards, or Horſe-leeehes, or the like, we ſhat up with 
e70le'them-a Hittle axenphope int wad ang hay 
cury in making the Vacuum the Mouth of the Cane E, 
and keeps the-Animals in the Ball to be more commodiouly 
obſerve 
All theſe Advertiſements may perhaps ſeem ſuperfluous to 
ſome 3 but thoſe who are converſant in Experiments, - and 
- know the difficulties they ofren meet with in making them, 
through the impediments and-inconveniencies of a material 
atxs , will rather approve of, than ſlight theſe niceties, 
it being almoſt incredible to tel] their uſe, and how great 
an expence of time may be ſaved-by them. 


J 


An: Experiment 
Of Sounds in Vacuo.. 


Having bung a ſmall Bell by the thread, inſtead of the 

' | combuſtibleBall m the former Experiment,and making 
the veacunm we began to ſhake the Ball forcibly, and the Bell 
gave the ſame Fone as if the Ball had been full of common 
Air; or if there was any Difference it was too little to be 
perceived ; indeed, in this Experiment the ſonorous Inſtry- 
ch went 
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Airs Preſſure. 

went (tho the me lv rp ought to have no comm 
munication with the Veſſel, otherwiſe we cannot certainly 

afficm, whether the Sound proceeds from the Rarified ' air, 

and Effiwvia of the Mercury in Vacuo, or from the Vibration 
communicated by means of the Thread from the percuſſion 

of the Metal to the Glaſs, and ſo to the External air encom- 

It. | 
Nevertheleſs, we thought of making this Experiment 

with a Wind Inſtrument, becauſe it-receives its trembling, 

not from Percuſſion as a Bell, but from the Impetus of the 

Hir raſhing out of it. And becauſe it might be too bard a - 

Task, if not im le, toplace ſuchan Inſtrument in a Y#- 

cunum made with Mercxary, we reſolved to encloſe it in-a 

Veſſel exhauſted of its air by AttraQtion, ſo'as it has been 

lately praftiſed by Mr. Boile, with admirable ſucceſs, in thoſe 

his curious and noble Experiments 3 among which, this was 
thought of alſo, though it was not pur in Pradtice for want 

Ss - Artificer wa make _ wears _ tho the 

Veſlel can never be empti that way, as 

Mercury (yet the air Re ee (oa as from Fu 
manifeſt-difference which appears -in thoſe Effe&s: that de- 

pehd really upon the ordinary Natural Preſſure of the Air 

upon them, we may eaſily come to form a right Judgment 

what they would be in a perfe&t YVacunw. We will heretru- 

ly relate, what we happened to obſerve; confeſling, that it 

is more to ſhew the manner and Method we thought of to 

make the Experiment, than for any certainty we were able 

to gain thereby: ſince it may be ſaid, we rather failed, than 

made the Experiment. ; | b 

For this purpoſe we made a little Organ, as ABCD of 7,4. .a: © 
but one ripe, and with the Bellows having Communication Fig. _—_ 
with the Pipe by an hollow Conveyancein the Baſs BE. © — 7 
This Orgax we included in the Braſs Box F, and put the , 
handle H I through the Mouth G of this Box. This han. *® * + 
dle we reſted upon the Pillar, or Prop K-L, when we had ol 
firſt put it through the Ring M, ſodered to a ſmall Iron Rod- p- 
paſting each way through the boards of the Bcilows,and faſt» 
H 2 ned 
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$2 Expertments' of the 

___ __ nedtothem; ſothatbymoving the handle this way, and that 
he. 4ir-inta/the Pipe.: | Fhen taking a Piece of foft Leather, 
and making anchole in it, we put: it over the Handle, bind. 
ing/ ic-faſt upon the Mouth G, and likewiſe gathering it to- 
gether, we tycd itabout'the Handle (av inthe Fig.) fothat 
all Ingreſs of the air might be prevented ; and through the 
pliantnefs- of the Leather, the handle eaſily moved every 
way..': All being fo: prepared, andthe Cover E Cemented 
. _ en: very.claſcs we began to-extiauſt the air ont of 'the Box 
"Sy emwntagde Sopeock :cherwhancte ſock 
every G t er 
wen leacbediveouhoonected aloar the water 
and: Noſe - Pz/the aivi might not re-enter into- the Box F, 
and” fruſtrate! the! Labour of: the: Operator. After many 
CO the azybecameforerified, as the Leather which 
the Mouth G was quite drawn in, and the Force of a 
very Man was e to draw back the Sucker, or 
Plug; webegan'to move this way, and that way; the Handle 
fo to: convey the Sub#zle air out of the Bellows, into:the Or- 
gax-pipe,and. liftned to the Soxwd. But the Truth is, we could 
not perceive it to differ at all-(not onely) from that:which 
was made in: the fame Box, when ſhut up full of air in its 
natural fiate, but (alſo) not ſenſibly from that made in the 
Box, when we had, by the: Pzmp forced- and condenſed a 
great ; cage of air therein : Wherefore-(ſome did ſay 
3eſtingly, either that) the jr has nothing todo in the Pro» 

duQtion of Sounds, or is ableto do it alike m any ſtate. 


Airs Preſſure. 


An Experiment, 
_ | Of the Operation of the Magnet in Vacuo.-. 


Hes? Needle by the Thread by which the Bell was Tab. g.. 
"L faſtned before, we applyed a Magnet to the outſide Fig. 444 * 
of the Ball, and found it was attradted at the ſame diſtance bo 
as when the Veſſel was full of azr. "3 


41 


An Experiment 


Of the raifing of Fluids. in ſmall hollow Canes: 
64021, + 2+ of WACO. 


" A Mongſt other Efe@s of the Airs Preſſure, ſome have - 
reckon'd that of almoſt all Fluids ri up in ſmall - 
Canes therein immerſed 3. believing, - that the ſmall Cilindey - 
of air preſſing through the little Cane upon ( any fluid - 
Gataks the Water, ats more faintly, by reaſon 'tis leſſened |: 
or ſ{traitned by the great Adheſion of the Fluid to the in- - 
fide of fo ſmall a Veſſel : as on the contrary they judge, that - 
the air which freely preſſes upon the large Swperficies. of the - 
Fluid round the out-fide of the fame Cane, being permitted | 
to bear upon it with its whole: farce ; raiſes it therein, nn» 
til the Momentum of the Water raiſed , together with that -: 
little Preſſure within the Cane, counterpoize that of the ex- 
ternal air, To have ſome light as to the Trath of this Diſ- 


courfe, we attempted. to ſee what the Effe# wonld be m 


adcus. 
| We © 
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Fiſb, (Tab. 10.Fig.1.) that is, by filling the upper balf with 
© Water, into this we immerſed the ſmall Cate AB (repre- 


MES oo 3. 
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Experiments of - the 


We ed the former Ball as was direfted for 


@. 11. ſented inthe Table of its. Full bigneſs ) -which was open at 


[ab.10. 
Fig. 1. 


: 


I. 
I'©, 


S; 
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each end, and had Cemented upon it in the middle an hollow 
| Button of Glaſs, counterpoiſed to k 


eep the Cane upright in 


the Water ; Then cloſing the Mouth of our large Bal A C, 


we made the Vacuum, the Water ſtanding to the mid(t of the 


"Ball: and the ſmall Cane ſtood Ere&, by reaſon of its hol- 


11: 'Jow Button, -and the Water roſe in it up.to C; then the 
lower Mouth being ſtop'd with vg cant 


t the air entrin 
might not _ our larger Veſſel, we unbound it above,an 
opened the Mouth A C, to ſee if (the air being admitted 
to preſs upon the Water) that greater and more violent 


Impulſe would'cauſe any alteration in the Level C of the 


ſmall immerſed Cane ; but. it did not. 


After this Experiment,'twas yet doubted, that the wet re- 
ceived by the whole Internal Swperficies of the little Cane, 
when quite Immerſed in the Water, before the Vacuum was 


made, might ſerve like Glew to detain the ſmall Cilinder of 


Water CD whereto it might be kept by Adbefio alſo, as 
well as it was before by the force of the External Preſſure : 
wherefore it was reſolved, firſt to rarifiethe ir in the Veſſel 
which we intended to try the Experiment in ; that the firſt 
Immerſion of the Cane might be made with the air already 
dilated, and rarified, and with the infide of the Cane dry, + 
that there might be nothing in it to raiſe more Water than 
that which weak Preſſare of that thin air was able to 
do: and that afterwards reducing the ir to its natural ſtate, 
and then Artificially compreſſing it 5 it 'was thought we 
might diſcover ſome obſervable variation inthe height of 
the Water contained in the Care. 

We therefore took the Veſſel .ABC made of thick Glaſs, 
into this .we let down the ſmall Cane AD and cloſed the 
Veſlelat A with a Bladder ; then we laid the Veſſel with the 


- Neck AE, and the included Cane A D Horizontal , and 


poured in red Wine (the better to diſcern the Level in the 
Cane) 


Airs Preſſure: 

Cane) -by the Mouth F, till it came to-the Mark G, H: ta- 
king Care (in pouring it.in) that the mouth of the Cane D 
was not wetted ; .this-done, we ſcrewed on the Noſe of a 
Pump into.the female Screw before ſodered on to the Mouth 
F, and made ſeveral ſt AttraQions: after this-we ſet the 
Veſſel upright, and the Wine -ſtood-at the Level BC, the 
Mouth of the Cane D being imwer/ed therein : through this 
then the Wine was immediately raiſed up toward E; equal to 
what it would have becn. in air naturally compreſſed ; for . 
not-onely. when by. opening the Mouth F, we ſuffered the 
air.to_ return to its »atxrel- ſtate; but when we condenſed it 
very much with the. Pump, we could -not perceive the Wine 
riſe at all abovethe- firſt height, to.which the rarified air had 
mounted it. 

There was alſo made another Experiment, which was this 3 
Within the Ball ſo often made uſe of, we placed the Syphon 
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AB CD, ſo hung, that when the vacuwm was made, it might 7. 1 i: 


remain . upright 1n the mid(t of the Ball, and full- of :Mercx- Fig. 3.. 
73-3 we then obſerved, to what Degree the Mercary roſein _. 


cauld obſerve no. alteration. This Experiment was often - 
repeated, always with the ſame ſuccels.- . 

Laſtly, They that took the -raifing ef Fluids to a determi- 
ate height, to be an undoubted Efte@ of the Airs Preſſure, 
were delirous to ſee, if the air ( which preſſes upon the 
Stagnant Level) when forced to. paſs through the hole of - 
a .very ſmall Cane, and muſt neceſſarily: do ſo to exert a 
Preſſure, comes thereby to be ſo-weakned and leflened, that 
any obſervable alteration. follows in the height of the Fluid ' 

ſo preſſed : which they thought would probably. happen , - 
becauſe .if one .Momentunr wete Baur wk, the other muſt : 
certainly; preponderate,-and fo alter the firſt Equilibrium. - 
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the ſmaller Leg A B, .and then upon admiſſion of the air Fs 


To this End, there was taken the Cane AB CD, whole 74. x 34 


height AB -was 46 Inches, and the Return BC 11+ Inches, Fig. 4 | 
drawn to a greater Degree of fmallneſs than-is repreſented in 2 Brace. 
the Figure : this being open at A,'and D, was filled with * 4 Br-*3 


Merenry at the Mouth A, till it came to D,theMouth of the - - 7 
Return,» i 
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| Experiments of \vhe 
- Retwrs: whichs i we'then ſealed /at the Flame of a' Candle; and 
{ rhe filling of the 'Cane 'to''A, and tyed: it over 
| faſtwirh a Bladder ; then we broke off the End D, and the 
Meravry began to run out very flowly, contrary to what we 
h. have abr. when the ir purſued it at the other end ; 
2 whereas, inſtead of ajr, the: Cane had now 'a"Vacnuity, which 
: increaſed gradually from A, ſothat the'Mercwry was no other- 


By -wiſe forced out, but by the weight of that which was above 
{1 Brag 2845, reckoning fromC m_—— A: anditimmediately ſt be 
B when it came to F'the very ſame height above C, as the 
cry was off in another Twbe immerſed in a large Veſſel at 
the ſame time, After this, holding the Cane Perpendicular 
of to the Horizon, by lifting it & pr dy up and down, we cauſed 
Wo - a Motion in the Mercery hat by the Vibration of it 
E backward and Gwent to in the two ARG of the Veſſe], there 
ran out at each Vibration a little Mercury at the Beak D: zo 


”-.- '» thatwhenthe Cane and Merenry were at reft, there remain- 
E ed a {mall part of thelittle Cane, empty of Mercury GCD. 
= Sothe ir preſling upon G, tho ſtrained through fo narrow 


Ana 


Sn yet had not loſt ſo-much of its force, as to 
any ſenſible ab«temert of the Height of the C ilinder 
FC. 


From all theſe Experiments, and ſome other of a like 
by Natxre, which we havenow no time torelate, ſome __ 
”  -*hey'ſaw good ym to Affrm, that That Opinion o 
"0 more Languid Preſſure made by the air through ſo narrow 
= conveances, taken abſolutely ſo, is not ſufficient to produce 
* #bis, and the like EfeSs z/ bat they believed, That there muſt 
== _ leaft allowed ſome other corcorrent Cauſe. 


An 


An Experiment 
Of Water in Vacuo. 


Hat Noble Obſervation of Mr. Boilers, of the boiling 
of warm Water in Vacuo, made us above meaſure 
curious, not onely to ſee ſo rare, and ſurprizing an Effec, 
but alſo gave us an hint, and deſire to try the ſame Experi- 
ment with ſimple water, and alſo with Water brought to as 
great a Degree of Cold, as it is capable of 5 without Free- 
Zing, | 
There was put into the Veſſel (repreſented by Fi3g. 5. 
Tb. 10.) a quantity of natural water, unaltered from its 
ordinary temperament : in this, after the Vacuum was made, 
there appeared a ſbower of ſmall drops, which tho they 
were in great Plenty, yet came very (low, and the Water 
loſt nothing of its Tranſparency : their Motion was wpwards, 
till the Showy gradually ceaſing, the Water became ſedate, 
and quiet as at Firlt. 

The warm Water, as ſoon as ever the Vacuum was made 
began violently to boil up toward the top of the Veſke], 
with a noiſe not unlike that made by a Caxldron boiling ve« 
ry faſt ; but upon opening the Ball, and taking ont the in- 
cluded Veſſel, we could not obſerve any hekt acquired by this 
Ebullition. w 

The chilled water threw up four, or five ſmall Bubbles, * 
and then reſted, without any other ſenſible Change, or Al», © 
teration, 

Note, that upon the admiſſion of the Air, the ſhower of 
ſmall Drops ceaſed immediately in that Water of a mature! 
Temperament ; as likewiſe the boiling of the warm water. 
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Experiments bf the 


An Experiment, 
Of Snow ' in Vacuo. 


we put in a ſmall piece of Snow, of which 
the fall of the Mercxry there ſcarce appeared 
the veſted Water. This ſo haſty diſſolution 
ge to sz wherefore to make the Ex- 
more c/exr, we repeated it with a larger piece 
ſomewhat Cilirarical, as long, and big as could be put 
the Ball : which being filled with Mercury, we thruſt 
Ciltnder of Snow into it. But ſlipping out of his hand 
t jonnerſed it, and fo (wi upon the Mercury, we 
perceive that in the very att of Immerſion, the Mer- 

| ION wwe. and eaten off a good part thereof; 
the di Water ſwam upon the Mercury. So we 
which melted the firſt 


T 
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te 
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in the Suwmer, ſo that the 
we call the Snow at 
a 


is frozen together ;, ) but 
; | the Conſervatory where it was 


An Experiment 
Of the Diſſolution of Pearl , and Coral in 


Vacuo. 


His Experiment we owe likewiſe to Mr. Boile, which 
| was after this manner. | 

Pearles, and Coral (as is well known) are diſſolved in 
Vinegar. Tho this Aion proceeds very ſlowly in the 
open ir, and confiſts in the curious di ing of very 
(mall Bubbles, which riſe from. Bodies of the- - and Co- 
ral themſelves : yet they "4: not Riſe ſo thick, as to hin» 
der the Tranſperency of the Foger z eſpecially, from the 
Coral, which if not finely powdered, is much flower in 
Diflolving : but Pearls being ſofter, afford a greater plen- 
ty of Bubbles, We deſired to ſee each* of them ſeverally 
in Vacwos and obſerved fo l var a quantity of Bubbles to 
ariſe from each; that the Vinegar was raiſed all in froth, 
and run over the Veſlel, which therefore ſhewed as if it 
had been full of M531k, or pure Snow : Then we gave ad- 
miſſion to the Air, whereby the froth was immediately 
ſunk, and the Vinegar with its Natoral Tranſparency began 
to aQ as before. 

We will not omit here an Efe& accidentally obſer- 
ved in this Diſſolution, which was this: The Pearls 
when they fink to the bottom, gather into one, or more 
little bubbles of Air, which naturally riſing up, carry the 
Pearl with them : but as ſoon as ever the Bubbles riſe 
above the Vinegar, and by the chock of fhe Air break, 
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ARELATION 
OF 5 

VARIOUS ACCIDENTS, 
Obſervable in ſome 

ANIMALS 


Included in Vac. 


Experiment of Mercury, he. had thoughts of in- ' 
cluding ſeveral- Arimals_in the void yo” to make 
Remarks upon their Motion, Flight, Breathing , and all 
other obſervable Accidents: But not being then provided 
with fit Inſtruments for- this purpoſe, he was contented to - 
perform what he was able to do : for ſmall, and tender 
Animals oppreſſed by the Mercury, under which of ne- 
ceſlity they muſt lye, to be at the top of the Veſſel when - 
inverted and immerſed in the Stagnant Mercury, would be 
moſt -commonly dead, or expiring; ſo that it. would be - 
hard to determine, whether they had received more damage - 
from the Saxffocation of the Mercury, or from the want of 
Air. And either for this cauſe - he forbore, or was. deter- 
red from attempting the Experiment in an open' Veſlc], . 
miſdoubtibg the ſufficiency of the Ligature to ſuſtain the 
air, bearing thereon with its whote Weight : and beſides, 
he was diverted ſoon after this Iavention by other Emploge - 
ments which wholly. took him up, that he had no time to - 
apply himſelf to this, and give' it a greater. perfe@zor ,, . 
which it is probable he would have done, if a too haſty 


Fs: the very time Torrice/; found out his Firſt | 


Death had not prevented him. But we being ſatisfied, that ® 
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Experiments of the 


the ry wr of the i was not ſo great that the Cement, and a 


laddyr well tyed down, was unghle to withitandit z have 
en ſucee mo fully made uſe of 


eſſel open at both ends, 
as already hath been ſhewa , and as we have alſo done i in 


theſe. Wherefore, we will now proceed to give an account 
of the Accidents obſerved in divers Avimals tackuded ig this 


Veſſel ; as follows. 


© Mignatts An Horſe-leech being kept in wacwo. above an hour re. 


mained alive, and well 3 freely moving her ſelf, as if ſhe 


had Ains 
* The fame wei Fl z ig hoth theſe, tho deprived of the. 


Air we 
on them. 

Two Graſs hoppers were for a quarter of an hour very 
lively, continually moving up, an norainks, but may —_ 
| the admiffion of: the 43» they lea 

A Butterfly, whether hurt bythe hand i in pctng ic jnſ 
the Veilel, or whether it ſuffered from the want ur pos 
certain , that as ſoon as the vacuum was made, ſhe. was 
= rived of Motion, except a ſcarce diſcernable, and 

d 


ſerve _— to argue it had any Effect up- 


remour m her Wings, which upon the Ingreſs of 


a #ir (hoke very much 3 but we could not diſcover well, 

whether the Animal it ſelf, or the Motion of the air cau- 

ſed it; but upon taking out of the Veſſel, we found it 
dead. 


.  Thereare a ſort of Flee abs afyne than ociny; comman= 
ly called Moſcone in Italian, t great Buzzing 
the eir with their Wings : one of "theſe ( (which be- 

ſhut up inthe Veſlel,continued to buz very vigorouſly) 
as ſoon as ever the vacuum was made, fell down as if it had 


©” been dead: and the noiſe of its wings ceaſed x ren 


ve It «ir, heap ie movadies little, but the 
ne hw for it was ſcarce taken out before it died. 


ds qr trtenark 1p. \ grew lick, and foon after clo- 
ng her Eyes, feemed to be : but we agreed afterward, 
rk we obſerved ſhane Reſpiration, perceiving a little ſwel- 
_ Imgi in the Thorax, between the Fore-legs: we eG 
the 
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Airs Preſſute. | 
he Confinement for the ſpace of fix Minutes, in which 
time it had loſt all breathing, and a Dead : we then 
admitted the 4ir, which ſo it, that preſently the ' 
Veſſel beitig opened, ſhe leaped out, and ran away; catch- 
ing it again, we included it the ſecond time; and ſhe appear- 
fick, as before z but the 47 revived her again: we lm- 
priſoned her the Third time, and in Tew Minutes after ſome 
ſtcainingy, as if poyſoned, ſhe vomited, atid fell down quite 
dead ih the Glaſs. 
Another little Lizard in leſs time ſuffered the ſame firaim- 
ivgs, or Cotivulſions ; and then had a little Reſt, and as if 
ſhe had taken breath, and gotten ſtrevgrh thereby, ſhe endea- 
voured ſeveral times to creep up the fides of the Veſlcl ; 
when the ſame Cononlſcors returned with ſtravge Diſtor- 
tions of the Mouth, and ſwelling of the Ezes, as if they 
would have ſtarted out of - her Head $ ſhe turned upon her 
| Back, and after a little gaping for breath, dyed. It was af- 
ter obſerved, that ſhe had diſcharged ſomething by the 
Month, and 4n»s; whence the Belly. becatne id and - 
empty. | : 
; 6h beginning to ſuffer the ſame torwents, had imme- 
diate Relief from the Av. *- 1, 68 
A ſmall Bird, as ſoon as the vacunm was made, began to Ucceller-- 
gape,and pant for breath 3 .and ſhaking its Head,hung down #9. pe - 
its Wings, and Tail z after half a Minyte, when-it feemed 4 
almoſt dead, we gave it air, and ſo at firſt it ſeemed to re- _ 
vive, but in few moments ſhutting the Eyes, it dyed. "2 
A Gold-finch, and after that another, though preſently Calders. © 
fuccoured with the air, yet found it too late. So ſudden £%. a 
is the irreparable hurt theſe tender Animals receive from the b- 
privation thereof. MY 
' The almoſt Inſtantaneous Death of theſe Birds, may at 4 
firſt view ſeem to contradiqt an Experiment of Mr. Boyles, wg 
wherein he mentions a Lerks living in the Evacuated Re. 4#04%/6; 
-etver, though one of its Wings was hurt, about Ten Ms- i 
wmetes. Anda Sparrow-taken with Bird-lime endured* for Pte, * 
Seven Minutes; at the end of which, ſeetning dead, ſhe was. 
recovered . 
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Experiments of-the 
_ + recovered with the freſh air: and being again included, and 
_ the Veſlel Evacnated, in the ſpace of Five Minutes dyed. 
But whoever RefleQs upon the different ways of making the 
| Vacuum 10 the one, and the other Inſtrument, will confeſs 
" that the two Experiments, how different ſoever they ſeem; 
do indeed wonderfally agree : for whereas in that, the air is 
-- thinned by repeated Attractions, and (low, and little more 
then inſenfible acquiſts at each draught: in our Inſirument , 
'tis reduced to the greateſt degree of Rarity by the Inſtanta- 
neous fallof the Mercury; to which, when the air is brought, 
'tisnolonger ferviceable to their-Reſpiration. Andif(when 
| we had included the Animals) we inclined the upper Mouth 
- x Brac.; of our Veſlt} below the perpendicular Height of 28 x, In- 
| \ chesreckon'd from the Level of the Stagnant Mercury in the 
Baſin, and opening the lower Mouth, we gradually raiſed it 
 bylittle,and little to an upright 3 we have obſerved the ve- 
ry ſame Effetts, related by Mr. Boylez the air then of ne- 
ceſlity paſſing through all the intermediate degrees of Ra- 
refation, from a greater to a greater ( as it does in Evacu- 
ating his Receiver ) is not ſo ſoon rendered uſeleſs to the 
= Reſpiration of theſe Animals. HOLD 2 
 *«Granchio. ' A ſoft Crab at firſt putting in, moved-; then grew feeble, 
 Tenere. and beganto faint away; when he had ſtood alittle while 
- motionleſs, or rather with all his Members contracted, we 
3b gave him «ir, whereat he ſeemed revived, and _ to 
IF move ſlowly 3 but taken out of theVeſlcl, ſoon dy 
= IS A Frog was preſently giddy , and. notably ſwell'd all 
= Ran gyer z but when the freſb air came in, with a ſudden leap, 
* cio. - 6 ſhewed himſelf recovered. Wz | 
 .Granchio We incloſed at another time, in the ſame Veſſel, an hard 
” dure. Crab, and a Frog together, the Crab ſeemed' to move, till the 
W- . :end of the Experiment , which was a full half hour with- 
out. any, alteration, except perhaps a little ſwelling. 

The Frog in ten Minutes was unmeaſurably puft up in 
every part, and twogreat Bladders appeared on the (ides of 
his Jaws, and vomiting up a great quantity of froth at his 
Mouth (which ſtood wide oper,” filled' with his Torgue, my 
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| Airs Preſſure. 65 
all the wembranes disformedly ſwelled, and blown up ) 1n 
this poſture he remained Motionleſs : at the entrence of the 
air the ſwellingsfell at once, and he appeared quite chan- 
ged; being extream lank, and thin; ſo that we thought him 
much leſs than when he was firſt put into the Veſſel; when 
we took him out, he was Dead. The Crab as we ſaid before, 
was alive, but in few Minutes dyed. 

Another Frog, much ſwell'd as the former, caſt up a great 
deal of Froth, and other things at the Mouth : and in half 
an-hour was found quite dead. At the Entrance of the 
air he appeared ſhrunk up, ard lank as the other. - The 
Thorax was opened by an Acurate Anatomiſft, who at fir(t 
could not find the Lungs, they were ſo (hrunk up together 
for want of the air :, but by blowing with a Straw in at 
the Dus by which they breathe under their Tongue, (they 
were' rediflendedz; whence it was viſible, the moſt part of 
the air which was contained in the Arima! when firſt inclu- 
ded, was got out to enjoy a larger. Field in the Evacuated. 
ſpace, without tearing, or hurting-any of the Veſſels z for 
upon blowing they were all tight, and ſwelled up. of 

Several ſmall Fiſhes which were very lively, were inclu- Peſcerti, 
ded with a ſufficient quantity of Water 5 and as ſoonas the | 
vacuum was made, they were remarkably ſwell'd, and faint ,, 
ing turned up their Bellies. They endeavoured ſeveral 
times to keep their backs upwards; but they (till turned 
again : when the Veſſel was opened, they ſunk to the bot» 
torr, where unable to recover, they dyed. We preſently 
Difſected one of them, and compared it with another taken 
alive, which had not been in} a Vater; and” exatnining'the- 
I=trailes, we found the little air Bladder empty in this 5 
whereas in the other, it was round and full, as'is uſual in» 
all Fiſh, - "= 

Ina pretty large Barbe/ the Eyes were much ſwell'd ; the parbio. © 7 
Fiſh! turned on' his* back, ſtretching. out the Finns, as if =, 
they had been ſtiff-and' frozen, with the Gills opened wide,  ,® 
and the whole Body diſtended with wind, and ſo it lay at gk 
the top of the water. It attempted by ſevera) jerks to turn 
K to 
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Experiments of the 


to its zatyral Poſture, but in vain, After fix Minutes, upon 
the return of the air, the ſwelling of the Eyes afſwaged ; 
and tho the Thorax returned to its due proportion, yet it 
was forced to keep at the bottom continually gepizg, and 
unable to raiſe it (elf in the Water ; and being put into freſh, 
it ſoondyed : being opened, we found the Bladder all ſhrun- 
ken; when that of another Fiſþ ( diſſe&ted alive, tho five 
times lefs than this) was yet much larger, and turgid. 
- Anguilla. An Eele ſtayed a Jong time without fainting, or any dje- 
minution of its vivacity : but at laſt in an hour that dyed 
alfo 3 and being” opened, .the bladder was. empty, as they of 
IF the other Fs were. 
” Barbi, Another Barbel having been in vacxo, and refreſh'd again: 
== with the air ; by great chance was taken out alive :  where- 
"A fore we gave him his liberty in a Ciftern where others were . 
” x :Brac,” kept, being above 34 Inches” deep. This F£3f, whether it 
"Io was eaſter for him, -or og we he was neceſſitated ſo to do 
_ by -the emptineſs of his bladder; *tis certain, for the whole. 
"2 time he lived, which'was about a Month, (altho we.chaſed. 
him about, and frightned him,.by tiring the Water) he was. 
never ſeen to” raiſe himſelf, as the other Fiſhes did 3 but 
ſtill left a Mark behind him. on the bottom, (weeping it with . 
his belly : his bladder, when dead, tofight was ſwell'd with 
«Wind as it is Naturally, but was very much ſofter te the. 
touch, than thoſe of other F7/þ are. 
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Obſervations upon the Bladders of - Fiſh in Vacuo. 


7 Fin Bladder of a great Fiſh ſwell'd with Wind, as it 
- | was takenout, being put in wacxo,ſhewed no alteration 
- there : wherefore we opened the Vellel, believing that no- 

thing elſe could vary the Experiment, except the Coats of 


bt oY the der were of too ſtrong a Texture to be bugrſt by the 
5: force of the air Naturally included therein: but upon the 
t firſt 


Airs Preſſure. 
firft Ingreſs of the Air, the Bladder — neither more 
nor eſs full than we had obſerved it in Fifþ killed in vaexo; _ 
a clear ſign, that the greater part of the Air in the bladder, 
by forcing, or taring the Swim, gets out through ſome in. 
viſible Paſſages 3 and any little Portion that remains, by the 
increaſe which it receives in vacwo, ſervesto keep the bladder 
diſtended as at firſt. , 
Then being defirous to find, where the air gets out of 

- theſe Bladders, if by any D«&vs naturally there, or made 
by the force of the air; we took, with the greateſt care 
poſſible, the bladder out of another Fiſh, and tyed the two . 5p 
Ends with a Silk, ſappoſing, if there were any paſſage, it muſt Tab. 11. 2 
be at one of them : this in vacxo appeared full, as the other Fig: 6. _ 
had done; but upon the Ingreſs of the air, it ſhrunk up z 
after theſame manner : wherefore, to find the Paſſage where 
the included air breaks away, we made a ſmall hole, to put 
in a little Glaſs Cane, and bound the bladder faſt about it, 
( the extremities being yet tyed ) and blew Wind intoit 


through the Cave 3 which being in great plenty, ſwell'd rhe 
bladder ; but at the ſame time, we perceiv'd it got out of 
a ſmall crack at A, (whiehmuſt be that, where the air in 
vacuo found a vent) to which , holding a lighted caxdle, 
we _ perceive the flame to wave; and viewing It at-. 


tentively, when diſtended, it was not fo fmall, but it might 
be diſcerned with the naked Eye. 

Having thus found, that the air did not get out at the 
Ligatures made, whilſt to free it (elf, it was forced to make 
a new crack, we had a mind to ſee if it gets out after the 
ſame manner in the bodies of Fiſhes kill'd in vacuo 3 that is, 
by breaking the thin Membrane of the bladder, or by finding 
ſome hidden paſſage : wherefore taking carefully the bladder 7ab. rx. 
out of a Roach that dyed in vacuo, we made a hole in the Fig. 7. _ 
ſmaller end; and put a care in, as before, and blew very £4/ca 7 
ſtrongly, but it held tight : an evident proof, that the air 8 
without breaking it, has ſome vert, which the weakneſs of 
our Eyes could not diſcover. 

We then thought of making the Expcri ment under Wa- 
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_ Experiments of the 
=p. 11-ter, which perhaps might deteft ſomething to us: ſo we 
FF 5. took the bladder gut of the Fiſh alive, and well tying it 
. + in a Net, faſteped a convenient weight, and ſunk it in wa- 
ter, and then made ve vacuum, when we might ſee many 
ſmall bubbles of air ifbie from the ſiexder part thereof ; 
where 'cis probable, the Natural Meatss is , which tranſ- 
"oY mits it 3 when the Veſſel was opened, the air ſhrunk it like 
Wo the other. $ . 
bs Laſtly, willing to ſce what way the air takes from the 
"8 bladder to get out of the Fifes Body , whether by the 
 Laſca. Gills, or Mouth ; we covered a Roach with the ſame Net, 
2 that by athxiog a Weight it might be kept under water 
the vacuym being made, we ſaw a great deal of air come 


out of his Mouth in large bubbles, as before from the ſub- 
merſed bladder. 


Here ſhould have been the End of theſe Experiments ; 

but while theſe Sheets = in the pc z . one .of our 

Acedemy having thought of a way to facilitate very much 

the 3 of our Veſlel to-make the I we 

will not omit. to ſet it down heres and the rather, be- 

cauſe we found it indeed very convenient. The Tnven» 

tion confiſts in joyning to the Cane BE (Tb. 10. Fig. 1.) 

"> «tbe Retxm BF G (deligned in the Figure by the Prick'd 

= Line) for putting as uſual the Mercury in at the Mouth 

ES is AC, when it comes up toGz in the Return, we tye it 

E- .down cloſe, and fill it up to AC, where being cloſed. af- 

"- ter the »/#al manner, it is ſufficient ta. open the Mouth G, 

7 3,2 and without any iamerſiox, all the Mercury above 28 ,;, In- 

© ©" * chestaken from G towards E, runs out :- and Note, that the 

Foo Ball F G ſerves to keep in the Mercury in the fluQuating 

| Motions it makes in the Two Branches of the Cane, (be- 
.- fore it reſts ) cauſed by the izpetus of its fall. 


This is all at preſent touching tke Natural Preſſure of the Air, 
| and its Various Effetts, 
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Artificial - Freezing”, 


., Mong the reſt of the ſtupendious Works of Natwre,: 
- that admicable Power | has been-always much re- 


» Jh garded, whereby ſhe binds the (lippery Waves 
ing theie fleeting I-gonſtarcy into- Solidity, and bar 
This Efe# , tho daily before our Eyes, in on. 


of 
others more ſecret and rare; yet barcominunly aforde | 
Ample SubjeQs of Curious Specx/ationta the Mi - Mas: 


for, whereas Fire, when diſingagedin ſwifily winged ſparks, 


by infiguating it {elf through ,the claſe Pores of F/; 


and Metalline Badies 3. openg, melts, and reduces'theas to, a : 


fett. Flvid: ſo Cold gn the. contrary. ( a' much ſtranger 
Fing ) ſtops and conſolidates the moſt Fluid: -Liquors, 


changing them into downy S#ow, and-glaſſie Ice 3, which 


bro, the leaſt Rey, or warm breath, break Priſon, and ſteal 


away in their firſt fluidity again... And (which is yet.more - 


amazing ){o violent a force of Cold in} Freezing, is 


ved fr wor mgig = nat onely Glaſs, but even the ſecret Pores © 

of als. As. in the Subterranean. Caverns, and deep - 

Mines, the Reging Flames impetuonſly:divide, and im-fury - 
k 5 ſo.Cold.inthe, Att of Freezing, _ 


open all thoſe | 
cracks ſhut Veſſels of thick and -ftrong ' Glaſe 5 ſtretches, 


diſtends, and at laſt, tears thoſe of pure Gold, and burſts - 


aſutider thoſe of Caſt Braſs 3 and of ſuch thickneſs, as to 


break them by dead weight would require perchance , nay - 238 
aſſuredly, ſome Thouſand weight : upon this ſtrange Phe. ® 
wowenon of Freezing, obſervable in water more than. any; 3. 


5 
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other Fluid: Some have thought, that where the Cold ope- 

__ Fates in its proper Laboratory with fit materials, it reduces 
_ thepure Water ro fuch'a remperament , that it turns it into 
even the. hardeſt Rock-Criftal, and Gems of various Co- 
lours, decyrabge' the different Tin@ures received from the 
neighbouring Mizeral Tteams; nay, even itito the Invinci- 
ble hardneſs of the Diamond. And Plato was of this Opi- 
nion, That D:amonds were Generated of the remains of 
thoſe Waters whence .in the ſecret Caverns of the Earth he 
thought Gold was produced; and therefore a Diamond is 
called, the off ſpring of Gold, by that Divine Philoſopher 


"Times, 

- "But to return to the Cauſes of Freezing. The ingeniohs in 
all times have had various Sentiments thereof : whetherit 
does indeed' come from any real and proper body of cold 
\ w#hich'in the Sthools they call Poſitive ) that (as Light, and 

_ Heab are Originally ini the Szx) is either in the Air, or Wa- 

ep, or Tee it ſelf; or any other part of the Univerſe as its 

oper place, and 47 Tf where it has its Repoſotory and 

 . Treaſury; in which ſence the Words of the Divine Oracle 
Fob 38. in'$atred Writ-may be "taken, Haſt thou entered into the 
LOVET. 2 "Treaſures of the Snow,” or bait thou feen the Treaſures. of the 
” Hail? Or whether Colds nothing elſe but a Total Priva- 
20 ®Fjon, or driving away of Heat. "Touching this, and other 
© 2 " curious Obſervations of the Artifice uſed by Nature in 
" Preezing (whether ſhe Atchieves her End by ContraTing , 

. or Rarefying the Fliid ; whether the Change proceeds ſlowly, 

. or inſtantenconſly, &c.) . we'were induced to try ſeveral Ex- 
periments of Artificial Freezing, made by the outward ap- 

plication of ce, and Salts fully perſwaded, that the opera- 

tion does not at all vary from the procedure of 'Nature, when 

by the pure. and: fimple cold of the Air ſhe Congeals 

') ater. 

What hitherto we have had the good luck to obſerve, 

' upon ſo vaſt and bowndleſs a SubjeF, capable of ſo great 

and endleſs Obſervations, will be offered to you in the follow- 
ing Experiments. D 
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Experiments 
T6 know, if Water dilates it ſelf in Freezing. ' 


T was the- thoughts of Galileo, That Ice was rather Wa- - 
ter Rarefied, than condenſed 3 becauſe, (ſays he) Con- 
denſation conliſts»in- Diminution 'of. Bulk, but increaſe. of 
weight ; and+ RarefaFion in the increaſe .of Lightneſi and 
Bulk/ too 3 but water in. freezing. gains in Bulk, and Ice - 
is - lighter than Water, fince:it ſwims 4 _ 
This being-ſuppoſed, (which Experience will ſufficiently - 
prove-) we. were. curious to ſee what on RR do 
' when confined in +a :Veſlel where it had not thekeaſt room - 
to dilate, .yet on all fides being :encompaſled with Ice to 
freeze _it-3 fincewe (till obſerved (agreeable to-Galiles) that * 
watF as well frozen into great Mountainsof Ee, as in the. 2 
ſmalleſt pieces,and of what Figure ſoever, continually (wims 6 Y 
upon- the Surface: of - other, Water; a certain proof, that _—_ 
i the a& of freezi»g,(theincreafing of the Bulk conſidered,) 
it grows lighter z whether it beby the »terpoſition of ſmall- , 
and inſenfible- vacuities, or aſe 96990 of Minute Particles. 
of - air, or - the: like. mratfer , after the /manner of little * 
blebs in Criſtal , and Glaſs, ( for ſuch. they. appear to the 
Eze through the body of the Ice. when held up..againſt the 
Light ) in ſome places thicker, in others fewer ; and if the. + 
ke. be broke into ſmall pieces under Water, they riſe up..- 
through - the. Water. in great Numbers... 
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£ he Fiſt Experiment. 


£ Fra 


"= a Veſſel of thin Silver Plate, with Two Cs- 


vers to ſcrew on, ſuch as we uſe to-coot our Sherber, 
ottier' Drinks in-Summer.z we fill d-it with fair water 
"cooled" with:&e,. and' then fet_it .to' freeze; it., was cooled 
feſt, Teſb 3E. it had put into:the Veſſel at all rarefied by 
Heat; upon the firſt Refrigerating it ſhould Contrad, and by 
that at. ont room to * Dilate in afterwards in freezizg. 
When 'twas 'the {ce outwatdly applyed,} had done 
ity work; we took the Veſſel-out, and; ata 1 Co- 
ver (whicty was Concave) we found the ſecond 
ard covered -over: with a thin cake of” Je, mall by the 
Water forced: thither, by: the Rarefying of that witbin the 


Veſſel: av it froze. 
Neicher can it be t . that this ink was cauſed. ra- 


- they comden of the water in 3 which 

RE ro en In 
«it to ales ſpace, a Vacuum, 

ally drew down'the Cover as it Ll ag laſt, one 
ro ſtretch any'farther; it crack'd; © I fay;. this is improba- 
blez for if et ſhould: have found: the Cover bent ixward:, 
whereas it was forced outwards, and conſiderably raiſed from 


\/* rhefltneſs it had before, as was l(b the Superficies of the 


 fevin the Veſſebz moreover, the Edges of the Crack turned 
outward: : whence we 6 54 how” great the /wpetus muſt 
neceflarily be, that cauſed it ; and would have been much 


more decte, if a larger proportion of water had been 
_ ed 3 whereas, breaking the firſt Cake, we found al- 
all the Water Fluid. 


| The 


Artificial Freezing. 


The Serond Experiment. 


Inding that the force of 4 dn far ſurpaſſed the Re- 74. 12. Þ 

ſeftance of this our oo ons z we thought of Fig. 2. 4 
making a el of Caſt Sitver thickneſs of a Crown piece, x Pighr® 
and of an Oval Ly, ny to open in the middle with a i/crew, - 
—_— a Top ſcrewed on ar'the End of the Neck, as in the , © 

Figure: Then ſhutting this Veſſel, and ſcrewing faſt the 

middle ſcrew with a Vice, we filled it 'with Water at the 
Neck, and ſcrewed on the little Cover, and ſet it in a mix- 
cure of Sek and Tre to Freeze, 'and ina little while taking 
it out, we found ir perfeRtly ſound, and whole 3" opening it 
in the widdle, we' took out a ſhell of Ice, but it was very 
tender,and les Tranſparent than uſual ; and more 
denſe and cloſe; for being put in Aha it did not ſeem to 
buvy up ſo well, but rather (as all dived towards 
the bottom - in the midſt was a Cavity" 2s a large" Al 
mend without the Shell. This Experiwent was repeated af- 
ter by us, with the ſame ſucceſs. + 


The Third Experiment. 


Here were ſome that wondered at this unexpetted ac- 
cident, ſeeming-at firſt view to contradiQ, not onely 2 
the Opinion 'of Gali o; but what is more, to be inconſiſtent _ 
with it ſelf; ſeeing tho this [ce red- Condenſed, and 9M 
heavy, in reſped of thac madeby the cold "of the air with- . 
out any art ; yet it muſt neceſſarily be lighter than Water, 
becauſe it in ſome meaſure ſtill ſpas thereon : and ſo much 
the leſs could they fatisfie themſelves, as they ſaw the wacuity 
L always 
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" WR in the 2d of the Water Con angus: whence it 


ſeemed neceſlary to conclude, That the Water, which finid, 
ſufficed to fill the Ball ; being Frozer, withdrew it TelF into 
ſo much a leſs ſpace as the aforementioned wacwity ; from 


ſo manifeſt an #rromvewvevcs] they aiclinable to think, 
there muſt be ſome fallaty, and therefore ſet themſelves to 


4 obſerve yery nicely the whole progreſs of the Experiment ; 
+ 80 taking the Vellel very, often out of the freezing mextive, 
. . and careflilly vieniog Mal, foaegs/ they, pu Gm 


AN D Y Fg. 5. 
Pig. , 4 


of a Candle: The Efe# was Fray, 


inſeaſible beiling, and bubling our Ay Screw, 
time'to;time5; 8 manifelt ſign, tha ny Warr Coe Gen 
is the forceof its rdrefaZion) crept throught 


ges of the ' Screw 3 upoa; this, the Srrew bein Om 
tn Ll es le; CELEST and 


a ot 
ec 


it out of the en gen 
mialdle Screw, the rare 


Cf fr bong rg ye OUR: to; force the 
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The Fourth ExyCtinaent. 


avoid this inconvenjexce of the Sorews qbt.ſome 

Balls made of gl4/i balf a fyger rc 4a an then 

with Fry et, rhem.to freeze,being fi d at the E tame 

the ſame as that of 
the firſt Veliel made of Plate; for they all were diverſy 
broken, and ſplit : fome had Ns - Necks quite thrown off; 
others through the unequal thickneſs of the glaſs, or irregu- 


larity of their Figure, were burſt on one, ſide 3 others were 
crack'd 


crack'd all over. And 'twas obſervable, that the Neck, was 
generally broken off 5 when the whole. ball was cavered in. 
the mixture of Ice, and an ſo that _ _ bp _ _ 
being of the leaſt, id there, an 
by Ke means ſtop'd, and fore © Balls r in the pro- "= 
cedure of the ezing, the remaining Water endeavouring A 
oth "is either finding the weck the weaket paptz - 
therein being as” a Cope, or Wedge ta ſplit ity it - + 2 

ſtifl maſt ' brakethroughthere 3/ which never: . 
A of rhe A wr 06 wk. I» 

tthe force of this Rarefa@ion * x28 
—_ 5 'that when the Necks were "2 
the Veſlcls burſting they flew "2 
Hoes big throwing up a grear 
ich th is WEre covered. 
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The Fifth Experimcat. 


ni:mm bl 48 
T laſt we elanceve Ball of Bra ol eo Ortone | 
piece about ph Ca phneeT: ares, vP Fre : 

at (n# wot pet ccenrt vo yrdhe ut With 7ab. 
terry yeidhey ny _ 


__ 


little F'Y it Flea apr the Batt bart fe tl ew 4 
made. dn pes ren weeknig | 


HENS it to freeze 3 but this was braken, as all the 
other Pa we apts it geney in that op which the water 


found moſt defeve. 


_ Experiments of | 


The Sixth Experiment. 


=" 12. TE Laſt Experiment was made with a ball of fire 
Fe Ye. © Gold of the fie repreſented in the Figure : this ha- 

: pi Brann many freezings without any vilible crack, 
at firſt no little wonder : and ſome to.doubt, 
whether, or no, the ſpace requiſite for the g by the 
Diminution of the Thickneſs of the Metal, by the force 
of the Water, and by reaſon of its ſoftneſs, aight infa@bly 
edna” - = (a Tin, Silver, and Gold it ſelf, more 
hammered : : ) but at-laſt obſerving, that 

be A Ba fore freezing, was flatted ſo, that it would 
ſtand upon the bottom 5 when it was taken out of the free- 
2ing mixture, it would not ſtand upright z Every one was 
well ſatisfyed COIne i. : and becauſe it ſeemed 
to us & ie ou $, the better aſſured thereof, 
whether it remain of its firſt Size (if it did not burſt 
-..._.... In repeating or whether it would tretch 
e. bigger 3 wo barre Braſs exaQtly fitted to the Veſſels 
Cirde. All 96-4 the freezing, My. axqninine It 

with this Ri»g,we ſtill found it bigger, and bi wa hoot 

pure metal, by reaſon of its recap, it bd Gall dite- 

_ ting and ſtretching it nr _been made 
of coſt Metal, the Effet bo on var 

| but being made of eo olds Kat laſt burſt at 
where it was ſodered with Silver, and the Crack Loruy 
ning at the Soder, ranſlanting down into the Gola. allo. - 


Artificial Freezing. 


An Experiment, 


To meaſure how preat the force of RarcfaCtion 
may be in Water ſbut up in cloſe Veſſels, to 
Freeze. 


gf obtain this, we thought of making a Metal Ball of Ortore... 
braſs, like the former, but perfeftly round, and accor- 
ding to our Eſtimation, ſo much thicker, that the force of 
RarefaFion ſhould be unable to break it ; and filling it with 
TROP ſet it to freeze, as before; the Cover being faſt ſcrew- 
own. | 

This was done, and at firſt we found that the Water was 
frozen without any running out, or cracking the Veſt: 
wherefore we put"1n the Lavre, and ( keeping it as near as 
poſſible of the ſame Figure ) there was taken off every 
where a thin coat of Metal; and then *twas ſet to freeze 
the ſecond time with water z and not being burſt alſo,altho 
it was frozen 3 we again turned off a thin skin from the - 
Ball; this Experimem we ps with three Balls, the by 
thickeſt whereof is repreſent the 4. Fig. which ſeem- os 
ed to us the greateſt thickneſs the force of RerefaBion in Tab. 13+. 
freezing Water could: over-power : having proceeded fo far, 8: 4 
we were defirous to reduce this to the force of dead weight, ix 
and the moſt probable means we thought of, was to caſt a 5 
Ring of the ſame Metals and hardneſs, and exa@ly of the _ 
thickneſ of the Ball, turning the inſide conical, and fitting Bj 
thereto an Irox Cone, ſo that the Iron might riſe about the wo 
breadth of the Rizg, above the upper Edg thereof s' being 
thus prepared, we thought of putting the Ring over an hole- a 
made in the midſt of a thick Stone 1able, ſomething larger © + 7 
than-the bore of the Rirg 3 we then thought to proceed to: =» © 


ro 
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Experiments of 
lay on Weights upon the topof the 1ro Cone; or at leaſt, 
force it down with Weights hung to an book - made at the 
lower End thereof, that ſo the Bece being Perpendicular, 
it might equally drive the Iron: into: the Ring, and then 
jeaſnty an ſmall leader Weights, we might know the 
- leaſt Weight capable of b the Ring : and tobe ſe- 


cured, that the bearing of the upon he ga 0moes of 
che Table might be no hindrance to its rnggy ns he 
to faſten round the hole of the Table, a Plate of Poliſpt 
Steel, and ſmooth the - pts of the Rirg, that it might 


the Steel ; but becauſe an 
t wry uer {ſo bil? oa A a 
we to our 
= = Ter 
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the Refiflance of t figh 
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"weansto obviate theſe difficulties, or a appic Journey ano 
ther way. | 
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Artificial Freezing. 


; Experiments, 
To Meaſure the utmoſt Expanſion of Water in 
Freezing. 

'Þ he Firſt Experiment. 


made this Ex 


by Weight 


\ 
* 


with Water, 'we ſet 9g Ice _—_ well powdered, and i by 

med 'with Salt then camparing the 
of the Cilinder Frozen, ry that of the Cilinder Flugd, 
having the ſame nt the Proportion was found to bes as 


"_ to os > 


d _ . FI ag 


The Second Experiment. 


FE did: not-think fic to; .reſt ſatisfied with this one 
Experiment, judging it little lefs than impoſſible , 
to find a Glaſs Cane, (which has no other Rule to draw it 
by, than the equal breath of the Artificer ) (o truly C:ilin- 
drical as tq take away all. ſcruple of the Proportioz of the 
Cilinders of Water contained therein : wherefore to have a 
more Regular Veſſel, we took the Barrel of a Piſtol, and 
turned it within to the trueſt Cilindrical Figure attainable 
by a Material Inſtrument, ſhutting the tonch-bole with a 
Steel Screw, and covering that with a Poliſh'd Szeel' Plate, 
we 


- _ _ Experiments of 

we poured in Six Fingers Water, and thruſt in a turned C;- 
finder of Box, of the exatt Size of the remaining part of 
the Tube, well oyI'd and greaſed, that it might not imbibe 
any Water : when it was driven in ſo far, that the Mouth 
of the Barrel was well ftop'd, we inverted the Cane, that the 
Water might all reſt upon the Baſe of . the Cilinder, and un- 
. Frewing the touch: bole, we forced the Cilinder 3 of Box in 
farther, till the Water began to run out ; then ſcrewing in 
- the Pix again, we ſet the Barrel upright, and marked how 
much of the Wood ſtood out, and covered it with the 
Freezing mixture ſprinkled with Aqua vite, which, as is well 
known enforces the freezing very much. When it had lain 
there about 12 Minutes, the Mark made at the Noſe of the 
Barrel apon the Box, was raiſed the thickneſs of a Crows, 
and ly after two more, where it ſtayed, tho we re- 
inforced the Cold by a great quantity of freſþ Szow and 
| Salt : after a full hour, we took the Barrel out, 'and found 
it fo cold, that we could ſcarce endure it in our hend: ; 
whence we gathered, it was t hly Frozen : and that 
"the rather, becauſe unſcrewing the Toxch-bole, and ſtriking 
*the end of the Box Cilinder againſt the Wall, we werenot 
ableto force it an Hairs breadth inz and _ a few drops 
-atthe-Toxcb-hole, we could not obſerve any Water between 
the Cilinder and Barrel; and by trying with a Piercer, we 
found it Solid Ice : for all this, we were not certain the Wa- 
ter was all frozen; nor could we be eaily ſatisfied, becauſe 
of the opacons Tube. And 'twas poſſible ſome Water might 
et out at the Screw of the Toxch-holez and fo part of the 
be between the Czlinder of Ice and Box, remain empty. ' Or 
in fine, the Water when at perfe& /iberty, may Rarefie in 
a greater Proportion, than it can do when under the con- 
ſtraint of a cloſe Veſſel, as it was here 3 for the Box was ſo 
fitted to the Barrel, and by imbibing the Water, notwith- 
ſtanding the Oyl ſo ſwell'd , that after the [ce was Thawed, 
and the Water poured out at the toxch- bole, we were not 
able to pull it out with a pair of Pizcers, or a Vice ; ſo that 

we were forced to burn it out. 
The 


Artificial Freezing. , 


The Third Experiment. 


Eing ſenfible of the many Difficult 
in endeavouring to gain theſe Proportions by the 
t of the Cilizders upon the ſame Baſir, and a Me- 


Heigh 
_talline Tube , we betook our ſelves to the other 


of weight : this we tryed with a Tranſparent glaſs Care, and 
Weighed the Water put therein to freeze, and afterwards, 
as much Ice as filled that ſame ſpace in the Cave, in a pair 
of Scales that turned with the 4, part of a Grane; and the 

jon was found to be, ts 25, to 28 +, little les than 
that obſerved in the Firſt Experiment of meaſure, which 
wasas 8 to 9, the ſame as 25 to 28 ; 3 finding fo greatan 
agreement in the proportions not to flatter our ſelves with 
this ſucceſs, we repeated the Firſt Experiment with the ſame 
Cane, and found it as at firſt, as 8, to 9: and we were fatis- 


fied, that the weight was not altered for keeping the Glaſs ©. 


Cane cloſe ſhut the whole time of the freezizg, and till it 


Thawed again 3 our Balance ſhewed it tobe of the very ſame 


weight as at firſt. 


Experiments, 


Touching the Procedure of Artificial Freezings; 
with their wonderful Accidents. 


*He firſt Veſſel we made uſe of in theſe E 


ments, 


jes we encountered 


was a Bolt-head of Glaſs, about 2 -*. Inches Diames 4 di Brae © 
ter, with a Neck about 34 lnebey long, ſlender, and divi- ; ayae. x 
ded  _ | p 


a 
I5. 4 : 
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| we had recourſe to Veſlels of 
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Experiments of - 


ded into Minute Degrees 3 into this we poured fair Water 


C Tab. 41.to a Sixth Part of the Neck, then ſetting the Bolt-head, or 


Ball in the freezing Mixture, as we uſed to do to freeze 
Liquors 3 we attentively obſerved the Motion thereof, by 
viewing its Swperficies : ' we knew' before, (as indeed, 
are ignorant of ) That from the firſt Application of Cold, 
it contrats all Liquors, leflening their Bulk 5 and this we 
found true,not'onely in the Aqua vite'of the Thermometers ; 
butalſo, wehad often made the Experiment with fair Water, 
Oyl, Mercury, and-many other Fluids ; on the other fiderwe 
had taken notice, That the Water paſling'from a Simple 
Coldneſs, to loſe its Flaidity, and receive confiftency, and 
firmneſs by Glaciation, does not onely return to its firſt. 
Bulk, but ſo far Exceed it, as to burſt Vellels of Glaſc, and 
Metal with great viotence. But we were yet ignorant, what 
Period theſe feveral alterations (produced by cold) obſer- 
ved; neither was it poſſible for us to attain'it in Opake 
Veffels, as thoſe of Silver, Braſs, and Gold-were , hitherto 
made uſe of in the Freezings : wherefore not to fail in this, 
which ſeemed to be the very on of all theſe Experiments ; 
riftal, and Glaſe, boping by 
the Tranſparency of the materials, to be ſatisfied in the-pro- 
ecdure of the Experiazent ; fince upon every Motion of 
the Level in the Neck, we might take the Veſſel out of the 
mixture, and mark the correſpondent alteration therein. 


'But the truth is, we found greater trouble than at firſt we 


imagined ;z to gain any certainty as to the Periods .of theſe. 
Accidents. | | 
ſaceeſt'more diftin&ly, you maſt know, 


But to relate the 
That upon the firſt izemerſ/or of the Ball, as ſoon as ever it 
rouch'd the freezing Mixture, -we obſerved in the Water.in 
the Neck a. little rifiog;but very..quick; which ſoon ſub- 
ſiding, it fell in the Neck, with a. Motion regular enough 
and a. moderate Pelocity retiring to the Ball; till arriving 
at a certain degree, it ſtop'd for ſome time, as far as our. 
Eyes could judge, im:movable. Then by little andiittle it 


_ © vexwounted, but with a very (low Motion, and apparently 


equal, 


Artificial Freezing. 
equal, and then of a ſudden without any proportionate 
acteleration it flew up with a fwrions Spring : at which 
time it was impoſſible to follow it any longer with the Eye, 
inſtantaneouſly ranning through the Decades of 
And as this fury began of a ſadden, ſo of a fudden it ceaſed, 
changing from that great ſwiftneſs to. a movement, though 
very faſt, yet incomparably leſs ſwift than the precedent - 
and with this it continued to rife moſt commonly, till it ran 
over the Top of the Neck ; and all the while theſe things 
happened, were obſerved ſeveral little corpyſcles* of air, or 
ſome other more ſubtil Body to ariſe, and - paſs through the 
Water, ſommetimesin a greater, ſometimes in a leſs Proportions 
this ſeparation was not viſtble,till the Water began to receive 
an intenſe Degree of cold, as if the force of the Cold had 
the faculty of ſecreting ſuch a matter from the Water. AF 
ter this, we were willing to fee, if theſe 4/terations kept any 
kind of equality or proportion with each other ; wherefore 
we repeated the freezings, ſcarce one [ce being diſſolved, but 
we (et it again to freeze - but the Water always froze with # 
the ſame Series of. Changes : yet becauſe they did not ſtill En - 


every time riſe to the ſame Marks or in the Neck, g 
we began to imagine, there was no fixt Period; for which, «= 
it ſeemed we had ſome reaſon. Art laſt it happened, that in on 
oftet; repeating theſe Experiments, we by chance let the Wa= 


ter in the Bolt-head freeze in the Neck firſt: (of which we bs 
ſpake in the Fourth Expgriment of freezing, ) .and ſobrake 744.14. ©; 
our Veſſel. Whereupon, we were forced to make another ; Fig. 2. 
this we blew leſs than the former, that the co/d might ſoon 
Infinuateit ſelfthrough all the Water 3 we alſo made the Neck. _ * 
longer, to the height of 45 -*, Inches, that it ſhould not run 2 Brac, © 
over. This we to 160 deg. and ſet it to/freeze in Is 
Lee very diligently 3 heeding it we found at firſt, that all the 

accidents of ſubfeding, riſing, reſting, remounting, ſwifily run- 
ning up, and ſtopping again, were the very ſame 5 (i.e. ) bape 

always when the Level of the Water was at-the ſame 

rk or Degree in the Neck; for upon putting it in the 


ſce, we obſerved, it was reduced to the ſame Degree, as * 
M 2 the 


" Experiments of 
the former Tryal : thar is'to ſay, at the ſame Temperament 
of Heat and Cold ; taking the whole Inſtrument for a nice 
Thermometer, by reaſon of the largeneſs of the Ball, and 
proportion of the Neck ; being ſatisfied ſo far, we proceeded 
ro find the exa& time of freezing ; and to obtain this, we 
took the Ball out of the Mixture often, yet as often as we 
tryed it, we were never ſo ſucceſsful as to find the firſt ſmall 
Veins, or flirie of 1ce, but it was either all Flvid, or all over 
Frozen ; whence it was eafie to gather, that the AR of 
Glaciation muſt be very quick : and whoever ſhould happen 
ro take it out of the Mixture in the very inſtant that the 
Water begins its ſwift carcere 3 might certainly obſerve ſome 
Notable alteration therein : and becauſe we had ſo often ta- 
ken out, and immerſed the Ball into the Mixture, we were 
not well aſſured of the Point of its Change ; we let it 
ſtand therefore, and be reduced to its firſt Mark, and plas. 
ced it again in the mixture, and took notice of the Degrees 
whereat it began to mount ſo ſwiftly ; and half a Degree be- 
fore it came to it, we took it out, and very ' heedfully 
regardivg it with the £ye-, the Water in the Ball, 
| through the Tranſparency of the Velſlel was eafily diſcer- 
ned to be yet all Fluid 3 but the before received Impreſſion 
of cold ſtill ating (though it, was now taken out of the 
Te ) when it was juſt arrived at the Point, with a ſwiftneſs 
indiſcernable by the Eye, and therefore ſcarce to. be con- 
ceived, forced the Waterthrough the Neck, and in an in- 
ſtant took: away all Tranſparency from the Ball, and chan- 
ged its Fluidity into [ce. There wasno reaſon to doubt of 
its being wholly converted into Ice 5 and that it was not 
onely outwardly cruſted over, becauſe in Thawing it 
looſened firſt from the fides of the Glaſs, leſſening by degrees, 
"Hill at laſt it was like a ſmall Lers of Ice which was in the 
End Diflolved.. 

We were well ſatisfied by often repeating the Experievent, 
that it was juſt as we have related it 3 and that we were not 


impoſed upon. 


We 
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Artificial Freezing. 

We were after this, very deſirous to ſee the Order and 
Method obſerved by divers Liquors in freezings which for 
brevity -are ſet down in the following . Tables; where- 
in 


STATE NATURAL, Ggnife, the Degree whereat 5,,,, | 
the Water, or other Fluid ſtood (before Glaciation) in the yrare- 
Neck of the. Velſlel, . x: 


RISE UPON. IMMERSION, is the firſt Leap $atto det ® 
made by the Water upon the Balls firſt touching the freezing Immerſe» 


- Mixture. | we. = 0 


- This, ( as the following Experiments will morezclearly 
ſhew ) proceeded \not from any Intrinſic Alteration of the 
'Flzid ; but from the Extrinſic cauſe of the Veſſel : whence 
It 1s, that varying ſometimes a little, .it Communicated fome © _ 
variety to the other 'Changes thrqugh which the Liquor | 
paſſed in freezingz but whereas this 1s it ſelf but ſmall, its 


variety is alſo bur little, and what it communicates to the :\ "a 
ſubſequent Changes very. inconkiderable. ., Ps £- 


ABATEMENT, orfFall, denotes the Degree ton 
the Water is reduced ( after the Rice wpon Ione; 
when it juſt begins to receive the Impreſſion of Cold... 


REST, Is the Degree whereat the Water ſtands for-- 
ſome time after its fa, . without apy apparent Motion, - MM 


REMOUNTING, ſhews likewiſe the Degree to $1t6wg./ 
which the Water is raiſed from its' loweſt fall, by means wenr, if: 


þ x} 
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6443 # 4 
FS o 


of Rarifafion , with a. very flow, and ſeemingly. equal 
Motion , altogether like. the. firſt, po 1>® 3g it _ | 
ded. , | | . 
SPRING UPON . GLACIATION, .ſignifies $01 
the.Degree to which the Water riſes with 'that.extream Aeg6# 
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b-” Velocity opon the [very point of Clatiation, 


- We ſaid before, that after this Spring or Start , the 
Water does not ſtop upon a ſadden , but continues to 
riſe with a Motion ſwift enough, though incomparably 
leſs than” the precedivg : but of this Subſequent Motion, we 
have taken no account, it proceeding onely from the Pro- 
ſecution of RarifafFion in the Ice already made, or to ſay 
<8 better, from the {ce ſhooting in the Ball by little and little, 
---» as it hardens after" the fry of the firſt Impetss, This we 
2 call the firſt ſhovting of ce, which is ( as we have found 
upon breaking the Balls) from a very tender and weak be- 


| ginnings and like Sherbet, when itis a little too hard, being 
of ſer a Confiſtence than the firſt coagulations of Li- ' 
yu Moreover, it happens that this way of Freezing, 
thews not the utmoſt RarefaFior of Fluids violently frozen, 
it being impoffible without burſting our Inſtrament to re- 
ws e Ice to a perfet Solidity. | | 
. Wehave likewiſe, to ſhew our utmoſt diligence, and ex- 
altniſe, made uſe of a Thermometer and Pendulnw in each Ex- 


| riment of freezing : that with the Thermometer we might 
> . ſee at what ee of cold, and with. the Pendulvyas at 
=, "wh _ ry _ happened tb the Liqhors: where- 
44% 14: fore in the (ane Box with the Ball, or Bole-head, we put a 


*3* Thermometer of 40o deg. but indeed, we found great incon- 


ances, Sorh, fn Noting the of cold ſhewn by 
the Th ermoweter , and the ſpaces of Time given by the 
RO of the v1 nm 5 ſo oo ow _ confefs, all 
our diligence was fruitleſs through the difficulty and im- 
: new ed of appiying an uid Proportion bf cold to 

- the Bal, and to the Thermometer ; by reaſon of the ine- 
"quality of the Pieces of Ice, and quantity of Salt ſprinkled. 
And the cauſe is, That in Artificial Freezing we make uſe 


bd 


' of Szow or Ice, which though ever fo well bruiſed, and as 


it were ground to powder ; yet upon mixing it with the 
Salt, they become one Solid Maſs, and as hard as Store ; 


ſo. that it is impoſflible to cloſe it round about the Veſle), 


Or 


Artifitiat * Freeting. 
or be aſſured, that it touches 
ther than be deficient, we have 
Tables, that is, the of the Thermometer, and the 
Vibrations of the Pendulum; leaving it to the diſcretion of 


the Reader, to, make'a dye Eſtimation of ſuch Re- 


Wwarques. 


The Firſt Freezing 
Of $ pripg Whter: 
-The Deg. of the Veſſel. Differ. Deo Therm Differ. Vibrar: Dif. 


State Natural 14% I29- "4 hs 
Rice upon Immer. 143: J 15. 133 ., 6 # 23 | 
Abatement. 120.6223: C& 09.0 64 & 255 
Ref. I20” 49 20” 330 
Rembunting 130 0 33 *1 16: 969" 


Spring upon Mo Dleckat, 166 26 + 33 


Nate, That 65 of the ra the Pride down | 
in this, and the Four following Tables. made one Minute. . 


—7 —_— A— 
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The Second Freezing | 
Of the ſame Spring Water.- 
Deg. of Veſſel. Diff. Deg.of Therm. Diff. Vibrat. . Diff. © 


State OPS", 144 14.1% 

"Rice upon Immer/. 146-4 2+ S 1418 J 235 25 25 
Abatement. 119 5% 27. 38 80 280 ( 255 : 
Reſt 119% 2.8 I0 415 C135 


Remounting. * 131 Ii; 17 11 882 Y 467 
Opring upon Glaciat.170 | 


every where alike yet ra 
both down 1n our 


CA ELS 


The Third Freezing. 


Of the ſame. 
Deg. of Veſſel. Diff. Deg. of Therm. Diff. Vibrar. Diff. 
Stare Nataral. 43 141; 
125 # 16; 23 23 
FI 74 \, 369 346 


7 565 196 
7s 6 933 Y 358 


of Freezing, the ſame Water 
LS a6 be obſerved, That the flate Natural of the Water was 
not all forges times exaQly at the ſame Degree cauſed by the 

£0 ns uaferapnt ament it had at one time, from what it had 

at another, the External Accidents of Heat and Cold; 

whence likewiſe all the other elterations happening to the 


"Water, ,didnor preciſe! keep their Degreesz nevertheleſs by 


reducing in the ſecond and third ments the flate Na- 
tural to 142 deg. and allo (i in the like P 
tioti from all the other heights, you will find that they: 


—_ the ot dophroega in the firſt Table very inconſidera- 
by." 


NS -, I 


The Firſt Freezing 
Of Mirtle Flower water drawn off in a cold Still. CM a; 


28 


of Veſſel. of Therm. Diff. .. Vibrat-_  Diff- Arte nh 
State Natur o'r T a A T o I 1 2 
Re ayes | Immer/- is - 'F 133 7 Ya J1 J1 WW 

, $3384 2347 | 316 

"Uo | 109 ? 4% 7 387 i 40 
Remounting 125 [ | X n | guy | 538: 
Spring upon Glaciat. 2.30 5 } } 

The Second Freezing ' 


Of the ſame: Water. 


Deg. of Paſt Diff. Deg. 
State Natural 146 | 
wha upon Immerſ. 14.95 3 a 


ement 108 41; 
Rafi: -- Io8 C. 
Remounting 1264 18 
Spring _ Ghciet.2 32 © 106 


In FN lowing Experiments of Freezing, we chan- - 
ged our Per yok taking one 60, of whoſe Vibrations: made. 


- ExaQt Minnte. 
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The Firſt Freezing 
Of femple Roſe-Water /till'd in a Cold Still. 


. of Veſſel. Dz Therm, Vibras. Diff. 
Re bo: ai MT _ y 


yada Immerſ. 143 235 138 4 2.0 20 
ement 116 & 27 5O 88 (- 35, 331 
9 


Reſt * 116 46 4 28 
Renvountong 127 N 113) 26 ) 20 ) 745 )) 356 
Spring upon Glaciat.194 J 67 26 


The Second Freezing 


G Of the ſame Water. 
| Dex, of Pagel.” Diff. Def theres Diff Vibrae. Diff 


1405* 141 

97 # : 3: Y 125 16 ZI 21 

115;% 27 ( 39 (- 86 (. 354 332 
I15;N 295 - GC: $32.C 16 


I27.. 


Spring upon Glaciat.x94 


114) 188 ) 11 Jizg7) 735 
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Artificial Freezzng. 7 
The Firſt Freezing -” Fe 
z 11 fort < © 
Of Orange-flower Water drawn off in a cold Still: 4ranc. © 
Deg. of Veſſel. Diff. Deg.of Therm. Diff. Vibrat. Diff. 2 þ. 
State Natural 137 ] . 142 QC 4 """Y 
Riſe upon Immerſ. 139 2 | 120 I2 | 14 6” 
Abatement 111 |. 28 4654 8234 F 211 \ 297 - 
Reſt” IFx 4621} "+ +3 375 64. 
Remounting I27 | 16 | 20 | 24 80 | FO5F 
Spring upon Glaciat. 250.3 123 3 204 | ” 


In all the Tables of the Second. Freezings of the above- 
named Liquors many be obſerved how much longer time 
was ocuiine to Freeze it the ſecond time, than the frſtz 
which we taking notice of, were willinMto diſcover, whe- 
ther it aroſe from any i»trinſick, cauſe in the Liquors after 
their ſuffering the firi# Freezing 3 or from an External cauſe 
in the [ce's being leſs cold after it had ſuffeted the firſt incor-- 
porating with the Salt : and for this intent, we emptied the. 
Caſe, and putting in freſh [ce and S4/t, wa made Trial of 


The Second Freczing - 
Of the ſame Water. 


Deg. of Veſſel, Diff. _ Deg.of Therm. Diff. 
State Natural I 375 14% 
Rafe upon Immer/. 14,0 '4:n> 3-130 22 
Abatement II: 28; 46 74 x 
Reſt I11; 4.4. 2 
Remounting 127 I5; 317 I2; 
Spring upon Glaciat.2.4.8 121 Ji, 

N.2 - Sow 


Ge Sr the Liquors, but to 


and weakyed, its Freez- 
requires a longer time to per- 


—— ation; andindeed, the whole difference between 
WE 1 7 of the Orange Flower Water amounted bur 
. x8 to a Minuterand 46 Seconds ; whereas, when the mixture 


was nor hanged, it, ms 7-winutes 29 ſeconds ; Day 

.. as appears by the comparing of 
So - the Fife. arp at of the Roſe-water, and the 
_ Bel reffings of the OIVing; ox ; and that the 
- 0 7 -{ of 1 e 46 Seconds obſerved.in the Se- 
"M cond Freezing of Orange-flower Water, was meerly acciden- 
tal, and, not from any  refftance acquired by the Water in 
hg og mommrerng ol is Evident from "the feeond Ta- 
the Proving gh of Strawberry-Water, following, where 


F Le being: the ſecond Freezing happened in 
omar 15 Fic ih rice than the Firſt. E 


The Firſt Freezing 


Straw-berry Water /tif 4 in Balneo. 


Deg of Veſſel. _ - Diff. Deg: of Therm Diff.” Vibrat. Diff. 
nay c 137 A © 
Riſe upon Immer/. 1 S 2: '\ 23 Z0 30 
idbnent IP 28 $3 437 ( 450 


Ea 111 450 I5 
_.. ting". © f26 N15 17h .988 ) 538 
> __ Spring ahon Glaciat.zT5 .J 89 

3+" | o £ 


The: Second. Freezing 
Of the ſame W, ater. 
Deg. of Veſſel. Diff. Deg os. Diff. Vibrat. Diff. 


State Natal 139 1433 

Riſe upon Immerſ. 14.1 2 124zY 9 18 18 
ement 114 % 27 4. 92 3 ( 420 ( 40% 

Reſt 114 41 I 27 7 

Remounting 129 15 21 20 873 ) 446 

Spring wpon Glaciat.2i5 © 86 21 


Note, That the Spring npor Glaciation is more or lefs 
high, as likewiſe more or Ih {wift in Different Fluids - 
and it ſeems to be higher and fwifter in thoſe that Freeze 
ltronger. 


The Freezing 
Of Still 4 Cinamon Water. 
Deg. of Veſſel. Diff.” Deg.of Therm. Diff. Vibrat. Dif. 


State Natural 1394 SAX 6 

Riſe upon Immerſ. 14.1 133 143%} 74 12 12 
Abatement 1114> 293 > 45 88: > 260 > 247 
Reft' * | 111 2 29 6 4-20 60 
Rem-cunting 120} 9 wy I. 720 300 


- The Water rifing with a very flow Motion from the State 
of Reſt to 120 deg. inſtead of ſprivging up as it then uſcs 
to do, it onely. mounted. with a quicker pace; which 
peroerying, we immediatly took the Veſlel out of the wix- 


N 3 ture, 
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| . Experiments of 
ture, and found the Water ſhot into a very tender ce, which 
melted as ſoon as ever it was ſenſible of the Air. And Note, 
That of theſe Artificial Freezings, ſome were more weak 
and tender, as the Ice of Cinnamon Water, and that of Roſe- 
water ; others more-firm and hard, as that of Orange, and 
Mirtle- Flower-watersz, than which we found no Liquors ſo 
hardned at the firſt inſtantaneous Freezing. 

We have omitted the repetition of this, and the fol- 
lowing freezings, ſince their > 0am; may be ſufficiently 
ſeen in the Examples given of each Liquor. 


The. Freezing 
Of Snow Water. 


An | Deg. of Veſſel. Diff. Deg.of Therm. Diff. Vibrat. Diff. 
Ih State Natural. 1365 141 


Riſe upon Immerſ. 139 T 132 9 27 27 
«Abatement. I11> 28 5F- > 80 345 > 218 
Reſt. II 48 4 377 32. 
Remonunting. 116; 4- 57 40 JI" 8 


And then with a ſomewhat quicker »2tio ( tho very 
ſlow in comparifon of that which the other Liquers ſprung 
up with upon the point of Glaciation) it began to/con- 
bn. geal at the ſides of the Glaſs, and ſucceſſively from the 
"\%S more outward parts approach'd the Center of the Veſſel with 

2 the ſame equal ſlowneſs of RarefaGion, and raiſing of the 
» Level inthe Neck, The [ce was not throughout equal as 
the other, but broken, and ſhot into irregular Veizs and 
Rays, and every where interwoven : being repeated, the /e- 
cond Freezing was in all reſpeCts the fame as the frſt; And 
making 'it withthe fame Water boiPd, we found ao great 
difference. 


—— 


The 


— 


Artificial Freezing, 


The Freezing 
Of Fig-Water. 
Deg. of Feſe. Diff. Vibrat, Diff. 


State Natural 

Riſe upon Immerſ. 100 2 9 19 
Abatement 71 29 K 288 K& 269 
Reſe 71 303 75 
Remounting 83 12 16 Y 453 


Spring upon Glaciaz,200 &# 117 


The Freezing 
Of... the beſt red Florence Wine. 


Deg. of Veſſel. Differ. Deg.of Therm. Diff. Vibrat. Diff. #_ 


_— Natural 141 141 
Riſe upon Immer. 143 2 $39 4 I5 IF 
atement. 77+p 655 27 + >» roy; > 600 > 58 
Reft 77 + 23: \ 4 695 95 
Remounting. 81 4 I5 74 ZOZE 240 


From the 81 + Deg. it viſibly accelerated the Motion of 
the Level, and 5,07 little and little Pl without any other 


motion \n the Veſſel, 


The | 
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The Freezing 
Of white Muſcadine. 


Vibrat. Diff. 


State Natural 140 )' 129 ., 
y 165 196 TAL 7 IS 12% 7 16 16 
atement. 77 2 655 24 J..108 ) 660 ) 644. 


Being come to that Degree of 77 without any reſt or ſtop, 
it. we to riſe with a little ſwifter Motion y ref or fe 
the Liquors uſed to remount with, which Freeze in 
we took it out, we found the Liquor began to have ſome 
Ice next the ſides of the Glaſs. 


The Freezing 
Of Diftilfd Vinegar. 
Deg. of Veſſel. Diff. Deg.of Therm. Dif Vilrat. Dif. 


State Natural. 141 140 
—_ 1428 2 124 ff" 14 11 # 11 


' 75Pp 68 24 > 110' > 735 > 724 
Remounting.0Þ 79), 4 19 5 WV1175 \ 440 
- Spring upon Glaciat. 27324 1949 19 h 


Which Veloeity was l:{s than that of the Freezing Water, 
paddertbly greaterthan that of  Mxſcadine,CinamorW a+ 
ter,. and. Simple. Vinegor.. | 


The 
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Wtifietat Working: 


The Freezing 
Of the Juice of Limons 
Deg. of Veſſel. Diff. Deg. then, Dif. 


State A. 14 
I .# 


Het wpors Immer ſion 1.4.4. z 
ement - 604 


The Freezing. 
0f Spirit of Vitriol. 


, of Veſſel. Diff. Deg:of Therm. Diff. Vibrat. Diff. 


Deg 
State Natural 14.0 I40 > 
ſe apon Immer(, 14.2 I + >133 7 H $ $7 
a 8 go ) 52 ) 37 4) 95 543440 ) 4og 


This Liquor did likewiſe not reſt at all, but being redu- 
ced to yo deg. began to remount in the Neck of the Veſſel 
with a ſlow uniform eotio, and at the ſame time ſhot it 
ſelf in ſeveral planes of. ice from place to place in the Lj- 
quor, as is the manner of fair water ſet to Hom by it (elf - 
in the open air. 


The Freezing 


' . Of Oyl 


0 , Deg. of Veſſel. Dif. 
"WS State Natural 140 
= Fall upon Immerſ. 122 18. 


When it had contracted it (elf all within the Body of 
the Veſſel it there congea/ed without the leaſt Rarefa@ion: 
for it may be the Frozen Oyl links to the bottom of the 

/ Fluid, whereas all other Ice ſwims upon their Fluids. 
Spirit of Wine condenſes ext y, but never Rarifies 
afterwards, nor affords any zce. 


- 


EXPERIMENTS 


OF 


Natural Freezing. 


of, have been called by us Artificial; yet that takes 

not from their being the true Works of Natures own 
hand. Now the ſame Nature Aﬀting by other Methods, and 
it may be with the onely ingredient of the Air, we were 
curious to know, if any variety in the Procedure of the Ope- 
rations, might be diſcovered in producing the ſame Effe&s 
by other means. And when we already had this before us, 
we attempted to draw thence ſome other Concluſions ; as 
will appear in the following Diſcourſe, 


f Lthough the Freezings we have hitherto Treated 


Fo DC—_— 


The Firſt Experiment. 
Of the Freezing of common Water in the Air. 


T is already declared, in the foregoing Experiments, that 
] the Artificial Ice (in the then deſcribed Veſſels) pro- 
ceeded from a beginning very ſoft, and incompad z eſpecially, 
in regard of thoſe made in the Winter air which, tho they 
are not ſo ſuddenly made, but begin from a thin coat, or 
hair-like Yeiz, ſcarce diſcernable ; yet thoſe Veins, or Coats 
( excepting their 6 ittleneſs, which comes from their teing 

O 2 lo 


C 


. _ 


Experiments of 

ſo very ſmall ) are more firm, and hard Bodies, and as it 
were more Criſtaline, and Solid Ice. And very admirable is 
that Exſus Nature which for many years we have obſerv'd 
i —_—_ Freezings, viz. Setting SE Eer taken out of the 

veral Veſſels, as 0 h,of Metal, and 
3 10 oe eſta! of Ed Glaſer, ar broad Bowles, fome 
part- ed, ſome quite-fill'd ; ſome open, others covered, 


and in ſeveral us, of bottles, with different Mouths ſome 
onely ſtop'd with Cotton, others ſcaled at a Flame, being all 
ſet in the ſame plage und of belide one another up- 


on a Table: ſometimes that Veſſel which had leaſt, was firſt 


hich {t, and { ll th 
ve 5 OY any. NY had ofth 6 Alineſ there 


"Asto t erials, we ively aver, Rp Ear- 
then Veſſels Ko Atcun De 24/g Me 


and amp others, t ere have ſome Veſſels ſtood all Night 
without t leaſt Coat: of Ice, when ſome next tothem have 
been fr Wray in an bowr. Moreover, i in the ſame ſort of Veſlels 
ſet to freeze, in the fame Night, we have obſerved thelike 
varieties, whether placed North, South, Eaſt or Weſt z, and as 


well thoſe Veſlels which have ſtood more Southwardly have 


been frozen firſt, as at other times, thoſe that ſtood more 
Northwaraly, tho the Cold generally comes from that Tratt 
with us: and ſometimes thoſe Eaſiward, ſometimes thoſe 
Weſtward have got the better ; nay ſometimes both have ſur- 
paſfed''the North, and South, and at other times been van- 
quiſh'd by them. 

* The Method alſo obſerved in Freezing, is very curious : 
The water begins firſt to congeal at the top round the 
edges, and from that Liſt of Ice ſhoots ſeveral ſmall Threads 
to the middle, after which it ſends others downwards, and 
that indifferently from all parts ; by degrees theſe Threads 
became ragged, yet thicker, and broader at one end, and more 
atute at the other, like httle Daggers ; from the ſides of 

theſe 


cont: er than either 
© or. Glaſs. B 'But as to pins we have k nothing. 
conſtant, 'as. the Toategrard irregularity of the Accidents 5 
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theſe. ſhoot. out, other ſmall Threads cloſe together like fea- 
thers,qr Palm. branches; theſe are as it ang Af = Pow 
and with a. confuſed, and diſorderly, filling up, they pro- 
ceed. ſhooting and, increafing till the Woofe cloſes all with a 
total freezing of. the Water 3 the Superficies whereof may be 
erceived. tobe. all raz'd, and full: of ſtrait Lines, like Cri» 
al. ſcratcht with a fine Graver. At firſt the Superficies of 
all theſe [ces appears plainz but when the freezirg is through» 
ly finiſh'd,and all the Water ed, it at laſt becomes rai- 
ſed in hillocks, but. without any regular Figure. This Efe# 
made ſome call to mind what was Regiſtred in qur firſt Ex- 
periment of Artificial Freezing, where the innermoſt Cover 
of the Silver Veſſel was found crack'd, and all Coated over 
with a thin [ce made of the water that got out of the Veſſel 
at the crack in the inſtant of freezing z thereupon they ſaid, 
that the firſt Cr»ſ# of Ice which ſpreads it ſelf over the Sx- 


ns of the Water, and-ſhuts itcloſer than any Cover can, 
fi 
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y Rticking faſt to the ſides of the Veſlel 3 does not leave 
pace enough for the Water under it to rarifie in, ag it freezes, 
but it is forced to ſeek room where it can 3 and finding the 
Cake of Ice weaker than the ſides of the Veſſel, it makes its 
way there, and heaps it ſelf.up more in.one place.than ago! 
ther, according to the inclination of. the plains in which 
it breaks, when the firſt Cake ſplits, which afterwards like» 
wiſe freezing , forms that little ſwelling mentioned : this hap- 
pens ſometimes.to break the Veſſels, which ( as they think ) 
1s moſt probably cauſed, by.the /owneſs of the Waters freezing 
at the bottom; whereby the Cake of Te at the top becomes 
ſo hard; that it is eaſier to break the fides of the Veſlels than 
the Icey Cover - but no certain Ryle can be given concerne 
ing theſe matters, fince there may be many caſes wherein ei-- 
ther the Veſſel is onely burſt, or the Cover onely : or firſt one,. 

then the other ; or both at the ſame time, according as the 
External accidents of the Air vary ; as to cold, calmneſs, or 
winds, and from the izequality of the Veſſels Reſiſtance, ore 
from the Nature of the Liquors themſclves, 
Before we: put an End to this Diſcourſe 31t will not: 4 
> amils: 
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amiſs to Relate a trifling Accident obſerved this year, which 
hof ſmall Moment, may nevertheleſs be ſome help to 

'the former Opinion. A cup of Water being expoſed to the 
Air in the Evening, we found in the Morning all the Water 
frozenz and in the higheſt part of its Superficies it had a 
Point of Ice a Finger high, like a ſmall ſharp ſplinter of 
"Rock Criſtal : This in all likelihood was no other than the 
Water iſſuing out at a crack in the firſt incruſtation, being 
forced by the freezing, underneath, which violently rifin 
in a ſmall: ſtream, (and prediſpogxd to Freeze,) by the Cold 
of the external Air, was congealed to an hard [ce, in that ve- 
ry inſtant, not having time to fall. 


[ 


a— 
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The Second Experiment 


- Of the Freezing of Water in Vacuo: 


- 


have likewiſe tryed to Freeze Water in a -Vacu« 

| um made with Mercury: and that wemight com- 
re it with that made in the Air, we put Water in a Veſſel 
ike that included in the YVacuuw. Therefore expoſing them 


all Night, we found in the Morning both frozen : yet with . 


this Difference ; that the ce made in Vacuo ſeemed more 
equal and hard, and leſs tranſparent and porons than the other ; 
and upon.Examination, was heavier in ſpecie. The way we 
took to diſcover this, was by turning a piece of each Ice 
like a Cilinder, and of the ſame bx/k, as near as we could, 
and putting them in Spirit of Wine, upon which gently pour- 
ing ſome Red Wine, we ſaw the Ice made in the Air riſe up 
before that made in Yacuo 3 and when upon the op of the 
Water, it ſwam about lighter, and quicker becauſe the Flnid 
covered leſs of it, than of the other. 


The 
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Natural Freezing. 
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/ The Third Experiment 
Of the Freezing of SulF'd Water. 


Aving ſet common Stil”'d Water in ſeveral Vials to 
H freeze , we found the 1ce more limpid and tranſparent 
than uſually the water is : onely in the midſt there was as 
much as a ſmall Nut of a more opaque Ice, and whiter than 
the reſt, and round about it divers ſpicu/z of the ſame kind 
of Ice : in fine, to give a true PiFure of it, in each Vial 
'twas like the Burre or Husk of a Cheſtnnt, frozen in a piece 
of Rock:Criſtal, as we ſee Flys, Worms , or Butter-flys en- 
tombed in Amber ;, or like little bits of Straw, Herbs, &c. 
in -Criſtal it (elf. 


The Fourth Experument, .. 
Of the Freezing of Sea Water. 


AO ſee the Freezing of Sea-water, we expoled one 
Evening to the Air ( when a Thermometer of 50 deg. 
ſtood at 9 *, twoGlaſles full of it;to freeze 5 in an hour we 
found the ſbaHoweſt began to freeze 3 but in a manner fome- 
what different from common Water; for it ſhewed like a + 
great many ſmall ſcales of Talke broken: to. pieces, and put - 
in Water. - Theſe took away the Traſparency of the Water, . 
and gave it the conliſtence of Sherbet, which is drank frozen 
in the Suermer, when the Externally-applyed Snow growing : 
more Lapguid, it 7s aum todiſſolve. In a while looking: up» 
on it. again, we obſerved it a little firmer, as the Multiply» 
ing of the Scales leflened the Flazdity. of thewater.z inthe 


morning 


| Beperimens of 


it was yet harder, tho it came nothing near the 
hardneſs of common Ice 3 for upon any little agitation, it 
S_ to water - the-Figure- of the Scales-was narrow, and 
ngiſh, and berween' them it was *for the nioſt part Fluid : 
an. No the Maſs ſtuck no _ to mn fides of theVeſſel ; 
| but turned'freely about in it. Ge Dke was altoge- 
on plain, without any tn or Riſing: : And the 
conſiſted wholly in a more looſe and thin (rote 
Torr vre then that of x. Frorke) le. 


The Fifth Experiment, 


Of the Efficacy of Sal-Armoniac, Nitre, Oc. 
in Freezing. 


T is well known, that Ice is moſt efficaciouſly cold when 
ſprinkled over with Salt, As to this we-have obſerved, 
That Sa Armoriac invigorates it more than any other for 


we have e ed it upon the ſame water, of theſame 
Temperament, and in like Veſſels of the ſame fipare, capacity, 


and #hinneſs , equally 
of 'beaten ice, andthe one being 
ac, the other with the ſame i proper on of Nitye, they were 
not in the ſame ſp time : for a meter 
of 100 deg. being (when NE ot wen Immerſed in 
Water fet to freeze with Nitre, fabfid bur to 7 * deg. 
when at che fame time a like Thermometer plit in Water,en- 
with the mixture of Sz-Armoniac, fell down to 
0 and the Water began to be skinned over. 
have already ſaid, upon another accompt, That not 
only Salt, nf ras -Waters wonderfully intend the freez- 
ing 3 and if es the ſirong-Water, you add ſab, it will 
prove moſt powerful ; nay, ſogr produces ſuch an voy 
ut 


fed with the like quantity 
ſprinkled with Saks Artno- 


Natual Freezing. 101 
but not much in compariſon of common Salt, Nitre, and 
Sal-armoniac, which we found much more ſucceſsful inthe 
operation of freezing, than all the Reſt. 


he ti 


The Sixth Experiment. 
Touching what Mctal preſerves Ice beft. 
P irs Ice.in Veſſels of ſeveral different Metals to ob- 


ſerve which kept it the longeſt #»thaw'd yet, of this 
we could obtain nothing certain, tho we may ſay at large 
from a very great number of Experiments which we made, 
that it was preſerved beſt.of all in Lead, very well in Tir, Piombo 
butt a ſhort time in Copper, and Iroy, leſs in Gold, and yet a Sragno 
leſſer time in Silver; nevertheleſs, at ſometimes this order Rome 
was changed, it welting ſooner in Tir and Lead, than in 27% 
Silver and Gold : wherefore (as we hinted) this Ex en y- Fo 
is not to be much confided in, but propoſed here rather to © 
excite others to attempt it by ſome more ſecure way, than +24 
to ſhew any certainty we obtained in our Obſervations. 


— 
— 


» The Seventh Experiment 
Of Freezing @ Piece of Ice to a Table. 


Aſſendns Writes, and it is very true, That if a Plate of 
Co [ce be laid upon a flat Table, and well ſprinkled above 
with Sz/t, it will freeze faſt down to the Table : we were de- Kd 
firons to make the ſame Experiment with Nitre, but it ſuc- by 
ceede}] not, ſo as to ſhew-us the leaſt beginning of Adheſion: — 
we have often. obſerved in thoſe {tuck vown with common 3 


Szlt, that we much more eaſily ſepaca:;cd them from the Ta- _ 
' 
} ic, "or 


nccezer%. 11 ,ffer, and all other tall, narrow. Vellcls, the. ſoak began 


Prperiments of 

ble, by Tikeing them up Herperdicularly (or at one end firſt; 
as a Board nailed down is raifed up with a Lever) than 
they could be forced along parallel to the Plain 53 more- 
over, the Water on the »nder-ſide of the Ice was Salt, 
and that fide alſo-thereof was Opake, and covered with a 
_ hoarineſs made of innumerable ſmall particles of Salt :. 
and brought to he Light, 1t cared rough, as if it had 
been Dy razed with the Sk of © omen 3 like 
the Glafs ofthole. Veilcls, which from the Artificial {imili- 
tude they. have to ce; we call Tce-glaſſes. 
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The Eighth Experiment. 
of freezing the Dew upon the onttides of Veſſcks. 


I Dew which covers the ovt of Glaſſes, con- 
A. {taining any «ce/d- Liquor, or ce, 1s ſometimes obfer- 
ved to congeal there :. and the fame happens, when the [ce 
or Swow. inthe Veſſel begins-to alter with the ffrong Warer 
or Salt: there isalſo an Exhalation, or cloudy moiſt Vapour 


riſes up as it ſeems fromthe bottom of the Veſlels, whence 
onaes, i a very cold air, which beſidesthat it ſenſibly affefts 


the hand , is likewiſe more diſcernable, by the agitation- 
which it cauſes in the flere. of 'a Candle -brought near 


it. 
This Experiment we'repeated, by putring [ce ſprinkled 
- with firong water and Salt in ſeveral Veſlels of different 
F Metals ; to -obferve if either the one, or the 
7 afford any variety in the ſmocking - and as tothe: was 
_ terials, we. could not perceive diverſity, whether the 


Cups were of Glaſs, Earth, Wood, or precious Stowes. 
But as to the Figure, it ſeemed to us, that whereas in Beer- 


| Natural Freezing. 


«bove, on the contrary in wide bowls it ſmoaked from the Tazze. ©; 


bottoms freely upwards for a ſhort ſpace. 

In a Golden Bol, we obſerved -oagg &# which ought to 
be Univerſal ig all Veſlels, my is1 n—— Ry 
reaſonof their : it was this;' when t 4k ceaſe 
— cruſt of Ice oy to let fall after the manner of dew, 
a fine Ice, like ered Glaſs, and continued till the zce in 
the Boul being diffolved, that thin outward covering like- 

wiſe melted. 

The Exhalation ſaid to proceed from the ice ſeems very 
different from that of any combuſtible Matter, and much re- 
ſembles the Morning miſts that riſe from the Earth. 


The Ninth Experiment. 


Of Reflefed Cold. 


E were willing to try, if a Concave Glaſs ſet before 
WW a maſs of 5001. of Ice made any ſenſible repercu{ſi- 
on of Cold upon a very nice Thermometer of 400 = pla- 
ced in its Focus, The truth is, it immediatly to 
ſubſide,but by reaſon of the nearneſs of the Ice, 'twas doubt- 
fal, whether the direZ, or refleFed rays of Cold were more 
Efficacious : upon this account, we thought of covering the 
gf, and (whatever may be the cauſe ) the Spirit of Wine 
indeed prefently begin to riſe 3, forall this we dare not 
be poſitive ; but there might be ſome other cauſe thereof, 
beſides the want of the refeto from the Glaſs 3 fince we. 
wete deficient in making a 
Experiment. 


Experiments, 


the Trials necef{ary to clear the. 
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EXPERIMENTS, 
os ag Touching an Efe# of 


HEAT and COLD, 


Latcly obſerved as to the Alteration of the inward 
Capacity of Glaſs, and Metalline Veſlcls. 


E faid in the Experiments of Artificial Freezing, 
wW that the firſt Motion obſerved to be made by the 


Liquors (expoſed in Veſlels to freeze) was a ſmall 
rifing up, there called Riſe #yon Immerſion; becauſe it hap- 
pens upon the Yeſfels firſt touching the freezing mixture : 
and you muſt know, the contrary to this is obſervable, when 
it is immerſed in bot Water; for the Levels of the contained 
Fluids ſenſibly ſubſide, and then (as it were) take time to 
Riſe again, which they do with a quick Spring, up to the 
degree they ſtood' at when firſt immerſed in the bot Water, 
and thence ſucceſſively riſe, as the heat received continues to 
rarifie, lighten, and raiſe them. On the other ſide, tho they 
are raiſed upon the firft immerſion into cold Water, or ice, 
yet they not onely ſubſide again to the former height, but 
continue to do ſo for many Degrees, til] at laſt (ſometimes 
after a little Reff, ſometimes without any ) they all remonnt 
( Ol, and Spirzt ; Free excepted ) until the whole free-- 
2#ng is finiſh'd. This Efe# was by ſome attributed to a. 
cauſe much favoured' by ſeveral. following Experiments :. 
their eppreFenſion was, That the appearance of this ſudden 
motion in water, and other fluids, was not really from any 
intrinſic alteration of rarity, or denſity at that moment 

-  wrovght in their natural temperament by the power of any 


contrary, 
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Experiments touching, 6c. 
contrary quality pf the outwardly applyed ambient, which 
ſome by a noted Word call Artiperiſtaſs 5 but rather, 4 
ſpeak firſt of the ſubſiding upon- the 3*»merſion of Vellels 


in, hot Water) their thoughts are;.that it comes from the 
fixing of ſeveral volatile 


es of the fire, (evaporated 
from the box. Water ) into the external pores of the Glaſs, 
which as ſo-many wedges, fore 
thereof, muſt neceſſarily diſtend, and enlarge the izterne! 
Capacity thereof; till they find a way through the hidden 
Paſſages of the Glaſs tothe Liquor therein contained. That 
on the other (ide, Cold binding up, and cont Era > 5 
of the Glaſe, makes the Veſſel become too ſcanty for the bulk 
of Water in. it, before that bulk of Water, yet unaffected. 
by the Cold, contracts likewiſe. In fine, that the Veſſel be-' 


ing firſt ſenfible of Cold or-Heat, by ſhrinking or — 


it (elf alſo firſt, is the true cauſe 'of that Phenomenon © 
the Riſe or Fall; as it becomes :more (trait, or harge to the 
contained Liquors, yet not. vitiated by the quality of the 
ambient, This: Opinion was rendred more probable to us; 
by the following Experiment. % Ma 


An Experiment, 


Proving , That in the Inſtant that the External 
_ Heat 0r«-Cold dilates, or contrafts the vyeſlel ; 
yet then the natural temperament of the Li- 
quors therein contained is unaltercd. | 


vity of the Water, by means.of the air they had- in them; 
whence 


, and ſeparating the parts 


WE. included in_a/Glebe of Glaſs filled with-Water: Tab. 15; L..; 
ſeveral ſmall. bublles of. Coloured Glaſs, empty, and Fig. i... 
ſealed Hermetically :. theſe were all near the Specifick gra» Smalto. | 
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whence the Meatyia petbther tap of the _—— 
leaſt breath of warmth down, and thoſe at the bottorn, 
upon ay acceſſtion.of Cold, monnted upwards : hanging this 
Infirument in the air,' and ſuffering the bxbbles to reſt, we 
an to-approach to it anderneath a pon of Water heated, 
1. after that of Cold Water mix'd with Ice well broken ; 
Andthough upon the application of theſe different Ambients, 
we obſerved the ſame Effes in the Level, of raifing it ſelf 
upon the touch of the Cold, and.ſubſiding upon that of the 
hot Water z yet we could not find, when the water ſeemed 
condenſed, and contracted, that any of them at the bottom 
roſe up, nor when the Water ſeemed rarefied, andenlarged, 
any of the Floaters ſunk to the bottow : but theſe were ob- 
ſerved to fall, and thoſe to riſe, when the Water after its 
abatement -upon the firſt impreſſion.of hear, began to riſe 
again, and when after its riftng upon'the impreſſion of Cold 
it began to ſubſide again: an argvwert to infinuate, that, 
" the water, and-© any other Flvids in this firſt Motion, do 
not really move themſelves, but onely- obey the alteration 
of the Veſlels gs are contained in, 


Yet it may be objeFed, That theſe firſt alterations did really 
proceed from the inward changes of the Liquors, which tho 
diſcernable by the Eye, by means of the ſmall Neck of the 
veſſel, yet were not great enough to be diſcerned in changing 
the equilibrium of the Bubbles 3, of which it may be thought, 
that, in #hat very inſtant, they began really to move, though 
in their firſt parting from Reſt, the Eye could. not perceive 
by YR | 

To this is a»ſwered, That, the true Rarifatien, andihe true 
Condenſation of the Water (that. is able-to: make it rife or 
fait ſo very little a ſpace as it does riſe or fall at the entrance 
intothe [cexmixerure;or bot Water,) is ſufficient to alter the 
FEquilibrinm alſo between it, and the bubbles, apparently to 
the Eye. And indeed, when the Water really riſes or feb 
from a true Rarifadion or Condenſation, the bubbles like- 
wiſe begin correſpordently to move, before ever it comes to 
the ſame Degree, at which (the fame bubbles remaining im- 


moveable ) 
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| moveable) it ſtopd at the inftamt of its firſt imarerſſon.  Ne- 
| | vertheleſs, the diſcovery of this Efe& ought not to cauſe in 
; B us the lea(tſcruple of the truth of our Thermometers z ſince 
> | the whole contraion or dilatation in Veſlels containing an - 
| | Ounce and half, at moſt amounts but to a graze 5 whence 
; & proportionably how ſmall will that be in. Vefſels of a few 
, | granes content, ſuch as our Thermometer-of 50 deg, which 
fl are the moſt convenient, and exa&t, and upon that account 
£ 
| 
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amolt. made. aiſe of to diſtover the Alterations of the Air >. 

Now to manifeſt by divers ways, .exen'to fenſe,/the Truth 
of this Pheromenon, we made the following. Experiments - 
which firſt founded in the Theory, are confirmed by the 
Jo Efe@s. 


—— —_—J__ - t_ 
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The Firſt Experiment, | 


Shewing the Altcration of the Size of a brafs- 
Ring put in the Fire, and. in Ice, \its'Figure 


ſtill remaining unaltered. 


- .rurning it was fitted exathito a Cilinder of the fame Ji Braw-' 


"Here was -ordered tobe caſt a Ring'of Braſs, and by qrmills t 


Metal: ongrvedeng} xe !m 'the fre for a ſhort fpace, and'then zo. © Þþ 
being put upon the Cider white hot, tt was ſenſibly looſe; 74h. 15. ht 
2X | being dilated by the #eet intoa Ring of 'the ſame ſhape it F#: 40 
Or | was of before, but its concavity was {+ parts larger: when 3” = - 


ce | it had remained ſome time tpon-the Cilinder, and had com- 
ie | municared its het thereto, between the increaſing of that,and 
to | the ſhrinking of the Ravg\by Ittle and lirtle as it cooled + 
' they not onely came to fit as at firſt,” but were fo firmly: 
e- | united, that before they were quite cold, a confiderable- 
to | force was: but requiſite to feparate them. - 


DAY bros The 


_» Experiments touching - 
The contrary in all refpe&s happened when we intenfly 
froze the Ring, | 


The Second Experiment, 


IWhereby it appears that Bodies are dilated by the 
imbibing of moiſture, as well as by the infinu- 
ation of heat. 


£ made a Conical Ring of Box, whoſe concave Su- 
perficies was curiouſly turned, and poliſh'd : there 


Fig. 5- was alſomade a ftock or Conical Maxdril of Steel turned, 


and well ſmoothed, and nicely divided with many circles 
Parallel to the Baſe: fitting the Ring upon this, we marked 
which of thoſe Circles the bottom thereof juſt touched; 
taking it off, we let it ye in Water three whole days 3. that 
it might have time to penetrate through the whole fixbſtance 
of the Wood; then we' put 1t' on again, and obſerved, that 
the Conmcevity was ſtretch'd, the bottow of the Ring falling 
much lower upon the ftock , than it did at firſt. 

_ - This Ring was made two ſeveral ways, in one the Lig- 
- Neous Fibres were Perpendicular, in the other Parallel to 

the Plane of the Bofir;, the firſt after ſoaking in the water 
kept its - ſpherical Figure exaQly, the other came near to an 
Oval, and put upon the ſtock, ſunk down' much ſhort of 
the former, ao 

_ Obſerve to maketbeſe, Rings of firm,clear Wood, that is 
without Knots, and of an aniformw. hardneG; eſpecially, 
when the Fibres arecut #renfuerſly 5 that ſo all being ſwell'd 
by the (teeping, their exlargmert may be the more ſenſible. 
Note alſo, (as was ſaid at firſt ) that the Rivgs muſt lie ſo 
long in the Water, as theit whole ſabſtance may be penetrated: 
for the Efed& will be different”; if thoſe that are but a little 
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the Alteration of Veſſels, 8c. | 
ſoaked on the outſide, be put upon the Stock 3 becauſe they 
will not {lide down fo far, as when they were dry. There- - 
fore let them be well impregnated, and ſatiated with moiſture; 
that their dilatation may be the more vilible. 


The Third Experiment, 


Which diſcovers more evidently the readineſs of 
Glaſs to contract and dilate it ſelf upon Heat 


and Cold. 


Here was made a hollow Ring of Glaſs ( as in the 7; , 5 i 
Figure ) about Two Foot in Diameter, with Two rig. 6 © 
Funnels, that when the Liquor was poured in at one, the 1 Bras, ©. 
Air might have vent at the other: then rug cath of I 
Glaſs juſt to touch with. its -Extremities the Concave of our _ = 
hollow Ring, and filling, the Veſſel with bot Water by the Ciambet-*- © 
Funnel, as it proceeded in dilating it ſelf ; fo viſibly, either '®. © 
the one, or the other of the Glaſs Rods loſt their hold ; for 


they_did not bear equally ſtiff againſt the Infirument, and at 


laſt both were 13 ſothat the Croſ5 being at a 
fell down upon the Table whereon we Hyman] 
within the Circumference of the Ring, After this, | qa. 


the hot Water out, we fill'd it with a mixture of 


Le diffolved 3 and it not only held the Croſs again, but with 
greater firmneſs than at firſt. © Ye 2k 


The Fourth Experiment, 
To find the ſame Effect in Metals. 


[bus bent a finalt Plate of Tix like a Stirrup, and- 

it up, ſo as the two Extremities might touch a- 

or thety, upon which we: drew- two Lines, 

es Kxtrewities. malt necefdarily ſtrike, if 
they had been prolonged : we then put a live Cole aver the 
rr rye the Plate, and attentively. obſerving one of the 
: diſcerned, that by little __ little it parted from- 

; within it 3 and: this was when the convex of 

heated, dilated i it ſelf, and the Concave 

'>but when it had rated (which it ſoon. 


? rtin mn thickneſs of the 7 being then equally di-. 


he not reacht the Line, but paſſed 
= Lonnto5 © to the Heat commu» 
I bike Eire to the of the Stirrup. 


> 
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__ The ith Experiment,” 1 
7 0 uy *; the Sound the like Pilatation i in a: 
_ of Glaſs. 
| Kats 
A FE fitted a Minikin to a broad Stirrup of Glaſs, as- 
Tat x in the Figure , and tuned it an OZaveto the ſtring: 
- a of n arre, and app! ying the'beat toit after the ſame man- 


= . ner, as wedid to the Stieowp of Tir, when it had not yet. 
»- affeted the Concave Saperficke eoveh but onely the Com 


vex, 
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the Alteration f Folie *gþ 
. the T becauſc the 
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llackened; but when the beat had penetrated quite protiy. »-(oþ 
the String was ſtraitned ſo, as iy ant was Rs than 


firſt tuneing. 


The Sixth Experiment, 


Diſcovering the ſame Eftect. more clearly to the 
Eye. | 


FE faſtned to the ſame Strixg with a andre Tab. 6. 
a ſmall Leaden- Plumber. ut under ar: yy 
Plate of Glaſs, ſo as not quite to Ms Weigh 
plyed fire to the uſual he BA ue 
was the very ſame as at times 3 for at firſt d 
, the Cord became ſlacker, and the Weight 
upon the ©of Gluſs ; but at bil extinblicg who” 
it ſtrained the Cord, and raiſed upthe Plumwet ; the c 
oy Effet was wrought by Ice made uſe of inſtead ofihi 
than the fires. 


head be 


but ſenfibly leſs, in proportion as its etFvity is leſs 3; 
- 


The Seventh Experiment, 


LS the ſame efte&ts in Wire ſtrings. 


Leaden Plummet being faſtened to a nealed. Braſie Rame 
Wire, and hung over a Glaſs Plate, at a little diſtance Ricotts. | 
therefrom, drew nearer to touch it as thz Wire became hea- bY 


Q 2 ted, 
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ted; by applying # lighted Candle to it, and ſtill retired from - 
. _ _ Kuponevery little Rubbing with [ce- 

one.. In like manner, two wires of wixt braſ; tuned #n3ſons, (6 
that one being ſtruck, the other-ſounded; were made- dy- 
cordant, either by approaching to one of them a- live Coale, 
or a piece of Ice, that by lengthening the wire made the 
p30 2s and this by ſhortniog it, ſharpened the Sound 
thereof. 


The” Eighth Experiment, 


Whereby from the appearance of a contrary Effect 
tis confirmed, That the firſt Motion of Liquors 
comes from the Capacity of. the Vellels being 

. altered in the. inflant of Immerſion. - 


'T. may. happen upon-the firſt Immerſox of-Veſlels into - 
| "the dakow Hoe. or Cold Body _ Level of the 
contained Liquors ſhews a different Effe& from that before» 
named 5 that is, That it may immediatly rife in a hot Awbi» 
ext, and ſubfide in .a Cold one: this will be always if the 
10. Veſſel be made in the repreſented by. the . Figures . 
- in this upon. the firſt touM of warm Water, the Liquors - 

will preſently Riſe,becauſe (in the lateral Angles, being very 

and thick: of Metal 'in compariſon of the hollowed | 
faces, ) the heat aQting, firſt upon the outward Swperficies,-. . 
leſſens thoſe Apgles (as we ſaid before-it does to the Stirrup - 
of Glaſi) and” ſo neceſſarily comes to ſtretch the thinner 
hollowed parts, which Dilating inwards, happen at fizſt to - 
Jeſſerr the Capacity of the Veſtel, and to raiſe the Liquor 
in the Neck : which falls again from that ſpace new filled, 
when the beat -has penetrated the whole ſubftance of ithe 
Glaſs, andthe Veſſel begins: to enlarge it ſelf uniformly, re- 
wuzning to: its firſt ſize, and Jarger 3 and at laſt the _—_ 
, cs 
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the Alteration of Veſſels, - &c.. 
Riſes again, when impregnated with the ls it 
Oo Raritie. - And it is manifeſt, rod o_ to 
this, is obſerved from Cold, the ſame cauſes ating contrarily. 
And Note, That the Capacity of the Veſſel was leſſened, by 
the p of the. Hand 'onely, made- upon two te 
hollow fides 3 nor-could the Riſing of the Liquor be attri- 
buted to the. heat of the Hand 0997 -tap. wh. Or it was rai- 
ſed after the ſame manner, by preſſing the Veſſel with two - 
pieces -of te.. | x | We 
The uſe: of the next” Ini#rument "may eafily be compre- 7a. 16. Þ 
hended from its Figure ; being onely a Plate of Steel, per- Fig. 5. ® 
forated with Circles of divers Meaſures to obſerve the diffe. , = 
rent increafings, cauſed: by different gy, of Heat given 
to the ſame, or ſeveral Conical Rings of Metal.” 


TT 


The Ninth Experiment, . 


To ſhew,.. That a Veſlcl may be diſtended, not onely 
by Heat, or by ſoaking up of moiſture, but alſo - 3» 
by Weight. *Þ 


Here were made Two Veſſel; ' of Glaſs, the one Coni- Tab.16.5. * | 

__ cal;the other Pyramidal ; and letting them into'a thick Fig-6s. - *” 

Table, we marked round the ontfide of. the. Veſſels. a 

they ſunk down; .then taking thenr out, we flFd ther-with | oy & 
Mercury, and put them again into the. holes in the Tables . B 

but they wonld not go down ſo low-as the Mark made at - 5: 

firſt, becauſe they were diltended by.the force of the Mer--- 


caries. weight. 


Experiments: s 
© 


EXPERIMENTS 


About the 


Compreſſion of Water. 
T - Experiments do not always reach the #ruth aim- 


ed at, 18 not from any defe& of the Idea conceived 
of them in the wind z but rather happens from the 
neceſſity we have of material Bodies, and corruptible Inſtru- 
ments, to put our Conceptions in PraFice 3 whichthough of 
yet through the Defaults in their ſubſtances, are not al- 

ways capable of ſeconding our thoughts:: but we muſt not 
hence conclude, the-Experimertal Method fallacious in the 
Queſt of Natural On : for though by it, we may ſome- 
- tines come ſhort ofthe very of that Tr»th, which 
we. fixſt\ſought-after-z yet it is-hard; if tt does nat give ſome 
glimmerings and marks to diſcover the falſity'of 4097 contrary 
ſuppoſition. This has been qur Fate in our Reſearch, Whe- 
| ther water can ſuffer any Compreſſion, as air doess in which 


2 attempt, for as-much as the.weaknels of our Veſſels came 


wr Ing us a perfect knowledge of the Truth, 
we making uſe of Glaſs ones as moſt fit, uſe of their 
Tranſparency; yet. at leaſt we gained this much, that Water 
cannot be compreſſed with a very, great force; and fo far 
we have. proceeded, That a power able to reduce Air into 
a ſpace 30 times leſs than what it firſt filled, that power nar 
onely thirty times, but a hundred, nay perchance a Thouſand 
times enc was too weak tocompreſs a quantity of Wa- 
ter a Hairs breadth, or the leaſt viſible Space from its Na- 
tural Extent; the Methods we took were thoſe that fol. 
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The Firſt Experiment. 


Et there be at the Ends of Two Glaſs Canes AB; "AC; 7ab. 17. 
two balls of Glaſs alſo, the one larger than the other 3 Fig. 1. 
fill both with fair water to D, and E, and joyn them toge» 
ther with a Lowp, remembring to leave a paſſage open in 
ſealing m_ x and todraw Sos beak AF very long, agd 
open 5 a 
os them therein, that by condenſing the Taſer there 
may enter as much ef as polhible rb ie of: ; arid the- . 


better to force it down, you may rub of Ice back» 
ward nd forward upon the out-fide Syphon DAE, . 
which by 
will en 
F 


its ColdneG contraQing the air in the © there 
ter- in more to fill it at the Beak F; then Seal it at a. 
lame, and the contained Air will temain "he Bal 


wu wy after this. as its Yealed, t 
the dee, and aft fre in pd 
and at laſt in Lotlivg "the Boll Cul 


_ with Je, to ay Aon ' Water oben to aps [nar 

—_— 8:on, which ſuppoſe z6be at E's paces avons 
the Cilinder of SENS t- b 

the forme of the Water rifh 5 ; being” a | 

receiyed/beut from: the W Io Je 

ws 1-10 now if the Water © -opla "tt a 


0 fabfide from Hl rap 

rus &AIN Happ bed ef ; foe wheti the W 
wc av0s fee 1emolt” ME he, 
Cold ;8x"'x\ve Force* the 259" OE' prefiitiy thereon, was 


unable to gain a T3ttle, and did ſooner burſt out the bottom- 
of the Ball C, than force the Level E a jot ; and when to 
add a greater ſtrength to the Inſtrument we made the two Rame. . 
Balls of Copper, the Water in the Bal C has ſuſtained the 
Force between the Ar —_ at E, and Solidity = the 
etal. 


l ths F- 


to each Ball a GClafs full of oo Ie,. ' 


Nxpotimenty boa voor vie 
Metal with able Reſiſtance, rather burſting the Syphoy, 
(which muſt be of Glaſs to diſcover the Internal Motion of 
the Water ) joyned faſt to the Copper with ts Wed. or the 
uſual hard Cement, 


The $ econd Experiment. 


Et there. be of Velcl of Glaſs A.B, contained 
about 61. of. Water, the Mouth large: enough to re- 
ceive a Glaſs Care bound cloſe about with -Lead to keep it 
from burſting: ; Lo Veſlel with ws up to CD, 1m- 


merſe the Ce E 0 ge cech. pe the rein, and: Soder 
it cloſe at A with Cement, remembriog to lift vp 
ela J End. a = = the hovem * nd. ct FB, 
t er 1 to, may have free into 
the Veſſel : to. pour Luck: ſilver down. the Cane 
into the Vellel, up. the water, 'till the-Veſſel is quite 
Fall ( the ona Its exp arche Beak H.) 0-00 be toe. 


tain all the «ir is gone, . iy foe lars nr or the Beak H, 
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i the Compreſſion of Water, 
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The Third Experiment. 9 


E ordered a thin large Veſlel of S;lver to be caſt, Tab. 19. © 
| and filled it with Watercooled very well with Ice, Fig. 
and ſcrewed the Cover on with a very cloſe Screw ; then E 
we began to hammer the Veſſel gently every where, and the 
battered Silver (which being ſo little Dx&ile did not at all 
thin, and diſtend it ſelf, as refin'd Gold, Lead, and other 
foft Metals do) leſſened, and compreſt the inward Capacity 
of the Veſſel by z yet the Water for all this ſuffered 
not the leaſt Compreſſion 3 fof at ftroak we perceived 


it to ſweat through the Veſſel at all the little Pores of the 
Metal, as Svickfileer when prefled with apiece of Leather 
ſpirts through in little drops. 


This is what we thought worth relating of theſe three 
Experiments ; but are not yet able to ſay, whether, if the 
ſame Experiments be repeated in Veſſelsof greater ſtrength, 
and if the RerefaFion of the Water be Augmented in the 
ft Experiment, and 'ſo'the Prefſure of the Air 3 or if the 
height of the Mercurial Cilinder be increaſed in the ſecond 5 
or if in the 1a, the Veſſel be ſucceſſively made of thicker 
Silver I fay, we are not poſitive, whether the water may 
not at laſt h to be compreſt z this is certain, That 
Water in fon of 4ir refiſts the Compreſſzor ( we may 
almoſt ſay infinitely ) more : which confirms what we ſaid 
at the beginning of theſe Experiments, That if Experience 
does not reach the very bottom of the enquired Truth , 
| yet it goes hard if it ſtrikes not out ſome Light. 


R Experiments 


— A —tth 


E XPERIMENTS 


To prove there is no 


Poſitive Levity. 


. Neient, and Famous is that @»eſt;or, Whether thoſe 
A Bodies that we uſually call Light, are fo really in 
their own Natzre, and mount upwards from any 

proper tendency 3 or whether their Motion be no other than 
a chaſe, or flight they are forced to by more heavy Bodies 3 
which having the greater force, and deſire to deſcend, and 
place themſelves undermoſt 3 prefs, and as it were, compel 
the other to riſe > This Opinion, which chicfly ſeems to 
have been entertained in theſe latter Ages, was yet not un- 
known to the Ancients : Nay, it was Aflerted from ratio» . 
grounds by many Philoſophers in thoſe times 3 among 
the reſt clearly by Plato in Timeoz. and he advanced fo far 
upon the years that #hoyght, that he not onely holds, 
t the heavier Bodies force up the leſs heavy, as Fire 
does Air : but alſo the wore heavy, as Water in re- 
ſpet of _ , when _ it y pr hy by . the. inter- 
rfion of Fiery Particles : and this he ſeems d to 
nfingere in the above-cited Dialogue Re el be 
ſays, That the fire riſing from the hot Entrails of the Earth, 
and not entring into a Yacuity, thruſts forward the Air that 
is contiguous to it 3 Which not onely gives way thereto, but 
even diveſts it of thoſe moiſt Perticles wherewith it aſcends z 
and then helps it forward, and raiſes it up unto the ſeat of 
fire, and that by no. other, than by the natural gravity of 
thoſe humid parts, being (by means of the Coalition with it) 
attempered by the new acquired Levity: however this may 
be, in confirmation of this Opirion, we will produce onely 
"Two Experiments, whoſe weight may perchance make up 
the deficiency of their Number. The 
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Egporiments againſt, &c. - 1 7] 


*" The Firſt Experiment. | 


$ T there be a Cilinder of Wood ABC, whoſe baſe Tab. 18,7 
BC exadly touches the. Horizontal Plane DE ; and Fig 1» 
that the Ambient air getting between the Two Saperficies's, © 
may not hinder the trueneſs of their ContaF#, let the Baſe ”” 
of the Cilinder :be lined with a Plate of Metal plained, bh” 
and well poliſh'd, and another like piece Leaded into the 
Horizontal Plane, then making a Ridge with Wax, or Plai- 
fer round about the Cilinder, pour Mercury into the Trench 
up to F, that the Contatt may be every way covered and hin= - 
dered from the ingreſs of the air : Then faſten the end 'of 
the Cilinder A to one of the equal Arms of. a Beaw G H, 
whole Center is I; at the other End H, hang the weightL, 
equal to that of the Cilinder, ABC: it is manifcſt toſenſeg - 
that to raiſe the Czlizder from the Plane, the Weight L is - 
inſufficient, but ſeveral weights muſt be added to the End 
H, till at laſt (ſuppoſe) L and M raiſe it, refiſting now with 
a double force; that is, with that of its own weight equal 
to L, and with that of the Conta, or Repugnance to Vacuity, 
or what elſe it may be termed. The Superadded weight M 
muſt not onely equal, but exceed the power of the ſaid Su- 
perficial Conta@. ; ; | ; .: 
To meaſure this force (which in our 6 es was about Tab On, 
31. put theClinder into a Cilindrical Veſlel of Wood, or pig. 2. - 
Potters Clay glazed NO P, of an equa], or greater height 
therewith, that the Baſe of the Czlinder may touch exattly . 
the Plane of the Veſlels bottom; let that alſo be covered is 
with a poliſh'd Meta/ or ground Glaſs, Then pour Quick:  M 
ſilver into the Veſſel N P, to what height you pleaſe, even 
to the Top of the Cilinder, which will never ſeparate it from i 
the bottom; but if with = hand you move the Baſe BC ,® 
2 from A 
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Experiments againſt |, 
from the Plane O P, it will with grea 
| (vim upon the Quick ſilver. 

Seek then how great this Railing power is, ſuppoſed to 
proceed from lightneſs 3 by us 'twas ſo found : we loaded 
the Top of the Cilinder A with ſo much *Weight Q as 
would fiak it to the bottow : which Weight in our Experz- 
went being about 51. we concluded, the force enquired to 
be ſo much : Next weconfidered, That the Reſiſtance of the 
Conta# of the Sperficier's was no more than 31. (as was ſaid ) 
and the farce of the ſuppoſed Levity of the Cilinder was 
found to be 51: wherefore in this caſe, that of the Levity 
was more than that of the Conta# : wherefore again, con- 
fidering the C3/inder of Wood AB cloſed down with its 
Baſe BC to the Plane OP, there were then #wo contra 
Powers aQting ; viz. That of 51. from the Levity to raiſe 
itz and that of 3/. from the Comta# which held it down : 
now the /eſſer force ought to yield to the greater, and ſo: 
the Cilinder be raiſed : but it was not ſo here ; for the Con- 

ta was not looſed : wherefore it ſeems we muſt conclude 
ſomething befides Levity buoyed it up. 


A 


rce riſe up, and 


_ 


The Second Experiment. 


| : Babs there be a Wooden Veſſel ABCD, in the thick- 
* ©. neſs of the Bottow whereof a Concave here is 
turned EFG, exaQly fitting a Ball of Ivory H, adapted to 
its greateſt circle EG 3. then the whole Veſicl was filled with 
Mercwry, ſo that the Globe was quite covered therewith ; it 
Is manifeſt, that the weight of the Mercury incumbent vu 
on the bottom of the Veſic], and hindred from 
between the lower Convex of the Ball, and Concave of the 
Veſſel by the cloſeneſs of the Conta# at the circumference 
be. EG, was not able by deſcending thither to raiſe the Bell: 
- * by pulfion, but the Natural Levity of the Ivory, if there be: 


. w_— ' 2 * : i adihs' : OY 06 - 
on » o 3s #3 y& Wn > £* | 
G b - 2 EP w, * 4 "OY 5 jp 4 WE | - i is _ " 
2 h Is : F- "_ a 
. 2 ow. an ? 


F a3 a ks 'P pF? &77 x + « #] wk > =) - 
P je = 4 OY Lo = 
er OE In oo We : 

- A KL 
WS 4 x 


Pofutive Levity. 

any ſuch thing, might eaſily buoy it up in the heavy Ambi- 
ent of the Prick:ſilver. But this did not follow 3 the Ball 
remaining unmoved in its ſocket under any height of Mery- 
eury. 

Nor can it be objefted, That Natures avoiding a Vacuum 
(which muſt follow upoa the firſt looſening of the Bel! from 
the concave of the Veſſel ) bindred the Natural Levity of 
the Ball from its Efe&; for though we made an hole tho 
the bottom of the Veſſel F I, whereby the air had admith- 
on to fill the ſpace left void upon fevering the Ba/l 3 yet for 
all this it was. not Faiſed. 

And becauſe it may be ſaid, That the Bai being touched 
by the air below,is not lighter, but heavier than it 5 weagain: 
Rop'd up the. hole, and enlarged the Socket (as it appears) 
ELG, fo that onely the Edge, or upper circle of the hole 
E G remained equal to the greateſt circle of the Ball ; but 
the Hemiſphere EFG was not now fitted to the concave 
ELG, as is plain in the Figure : we then filled ELG with 
Mercury, forcibly thruſt down the Ball till its great- 
eſt circle touch'd the Edge of the concave: now tho it was 
but lightly held by the Circle E G, ſo that with a very 
little force it might be turned about; yet we fill'd up the » 
Veſſel with Mercury, and it was not raiſed, nor moved. 58 

Laſtly, That it might not be ſuſpeRed, that the Mercury Tak 18... 
ured on, by prefiing upon the Ball, held it down with Zig. 4 PF 
0 


| po . . * 
ns egy (wiming 3 we took inſtead of the Ball E 
a Conica efſel ABCD, and fitted a leſſer circle thereof 


to the Edge EF, and pouring Mercury round about it, it 
kept ſtill unmoved : and to be fatufied, if the ſuppoſed 
tenacious Union between the Gleſs, and the Mercnry, toge- 
ther with Natures fuge vacsi, were able to ſurpaſs the power- 
of the Glaſſes Levityz we tryed the force of that Contat# 
by taking away the Mercury from about the Gleſs,and faſten- 
ing of it to the one Termini of an equal Ballance GH, hang» 
ng a weight I at the other H, tilP the g:aſs was looſened 
from the Socket E F, which weight was with us about a. 


Pound :. then filling the Veſſel: again with Mercxry, we "-n 
the: 


; 9 avainſ 
the Glaſs to ſwim therein , and loaded it (as in the other 
Experiment ) *cill it ſunk it tothe bottom, and kept it there : 
this Weight (which with us was about 2+ 7.) may be the 
true meaſure of the womentum, believed to proceed from the 
 Levity of theGlaſs A BCD, which is more than that where- 
it Teliſted a Vacuity which wasbut one Pound. Then if the 

ſs is that which cauſes the Glaſs to ſwim , it would 
have produced its Effet, diſſolving the Comtad, fince its 
force is much greater than "that of the Conta@# reſiſting i it : 
but it does not do it ; therefore it ſees, that the ſame is - 
» Which was concluded 
is ſome other Cauſe beſides 


EXPERIMENTS 
Magnetical. 


leſs an Ocear, that thomany Diſcoveries have been 

made thereon 3 yet 'tis probable, enough remains 

to fatisfie the Labour and Curioſity of future Ad- 
ventures : yet we have not hitherto been ſo hardy to launch 
forth into it 3 well knowing, that any thing »ew therein, re- 
quires a long application, and uninterrupted by other ſpe- 
culations : wherefore we would not haveit thought by any, 
that with two or three Obſervations upon this SubjeF, we 
| ſhould be ſo vain to boaſt, that we have brought any Light 
to the Magnetic Philoſophy ; for we rather own, that theſe 
bints are mean enough, and it may be not altogether new, 
being ſuch as have not been aimed at in a deſigned Appli- 
cation of our Exdeavours Magnetical; but either have "ax 
accidentally found out, or ſought after upon ſome particular 
end by ſome one of our Academy. But ſuch as they are, 
we were unwilling to conceal them 5 our intent being to 
communicate all that has any agreement with Truth, tho of 
but little Value. Py 


/ . Ltho the ſtrange Efe@Ts of the Magnet areſo bound- 
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Experiments Magnetic al. 


The Firft Experiment, 


To diſcover if (except Iron or Steel) there be any 
- Solid, or Fluid Body, which interpoſed between - 
"»þ the Magnet and Iron, will j-2'y any variati- 
= _. on,or quitecut off the Paſſage to the Magne- 

l> wo ec Virtue. 


T one end of a Wooden Box ABCD, wefixt a 


Compaſs, and oppolite to the Dart ( reſpe&ting the 
point E age other end of the Zox, we moved a My 


ge 
net, and gently approaching it nearer till the Dart was re- 
moved one Degre, that is, from E, toF, we there fixt the 
Load-ſione, and in the ſpace remaining between it, and the 
omepaſe , we (et either glaſſes filled with Mercary, or Wooden 
Veſſels filled with Sand, or Fileings of Metal, (except of 
Tron, or Steel) or ſolid Parallclipipid's of the ſame -Metal, 
or of divers Stones, and Marbles z but till we found the 
Dart unmoved from the Point F. Laftly , we filled the 
ſame Veſſels with Spirit of Wize, and ſet it on fire, yet that 
 eS Flame did not in the leaſt divert the Power attraQting/ the 
0 Dart to F: and; a thin Plate of Iron or Stee), ogely was 
x able to vary it, and make it return to E, as iSlready 
known. And not onely the above-named Cauſes were un- 
able to obſtrut the Magnetic AGivitys-but we have laid 
upon one another 50 pieces of Gold, and laid a Needle up- 
on the uppermoſt, which has obeyed the Motion of a Mag- 
net; moved under the lowermoſt. . 
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The Second Experiment, 


To ſhew yet more nicely, Whether the Magne- 
tic Virtue ſuffers any change by paſſing through 
divers Fluids. 


E hung upon a ſmall fizck croſs a Glaſs Veſſel AB, Tab. rg. RR 
a Needle touched with a Loadſtone, and in the Fig: 7 
bottom of the Veſſel placed a little Cilinder of Lead; upon 5. 
the upper Surface thereof we fix'd two: Points of Braſs, 
( 8p may be of any metal hut Ir9n) one placed in the 
enter, the other the breadth of a Crown off it 3 then we 
adjuſted the Needle exattly Perpendicular to that in the Cen- 
ter, and placed the Magret at ſuch a diſtance, as not to move 
it ; Then we. gently approach'd it toward the Needle, keep- 
ing the Pole (till dire upon it 3 which to be certain of, we 2 
flid the Stone with one of its fides along a Ruler CD fix'd oY 
ina Frame, and levell'd exactly upon the Two Points, where- 1 
of 'that which was not in the cexter reſpeted the Pole of the 
Magnet, as well as that which was : coming nearer and nea- 
rer, at laft its virtze began to at upon the Needle, which 
ſenſible of it, moved ſoftly toward-it. The Obſerver did 
not reſt there, but thruſt the Loadſtone a little forwarder 
very (lowly, till the Point of the Needle reach'd -to the 
Second braſi Pir, which was nearer-to the Load-flone + then _ 
he ſtop'd, _—__— a Mark upon the Rular, at the diſtance - 
between the Magnet and Needles Point, which was juſt over 
E. Afﬀeer this, -the Magnet was removed, and fair Water 
poured into the Veſſc] about the Needle, and the: Operation - 
was repeated as before, by approaching the Stone geatly till 
the: Needles Point touch upon Ez and again, the-Diltance _ 
| b) 


upon 
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22” | 8 _nfrperimernts 
upon the Rx/ar was marked: and throwing out the Water, 
*twas reiterated with ſeveral fluids, the Diſtances being taken 
every time between the Point of the Needle and Magnet - 
from all which it appeared, that the Magnetic Virtue was 
neither weakned, nor enforced by the differing Fluids 
*$ thr which it 'pa[ſed :*indeed"the diftarces were divers, 
" but that- ha d according. az a lighter or heavier wedi- 
8 um facilitated moreor leſs the motion-of - the-Needle in it ; 
whetice the ſame Virtneand Power movedit at a further or 
E-:. ricarer Diftance ; \for-*twas obſervable , That thoſe ſeveral 
=. Diſtances at which it acknowledged the Loudfiove,-weve in 
+2 reciprocal Proportion to the Specific Gravity of the Fluids ; 
Wi ob that is, to the making the Needle lighter. Amongſtrall” the 
Liquors , the Needle was drawn at the greateſt 
tancean' Sea-water, at a leſter in common-water, lefler in 


Sprrit of Wine, -and-keaſt of all in the common Medium of 
= | 


F. - - 

Note, That Repeating this Experiment at ſeveral times, it 
may happeo, that this Drflzwce varies at one time from ano- 
ther ; butit is tobe confidered, That this may ariſe -from 
External Accidents, «viz. the different Temperature 6f the 
Air, a ruſtier or brighter Needle, or the fortuitous nearneſs of 
ſome ror, which makes the dire#ion of the Magnetic Vir- 
treo deviate fome way or other, - &c. Wherefore we: (till 
took ' care to make this Experiment upon a large Table 
glewed: together, and faſtned with wooden Pras /1nſtead'of 

( and every body elſe that: came 


Nailes.: \and'\ the 
near) was very careful tolay alideany Iron they had about 
them, it: being well known, That to approach the Table 
with a Key or Knife in their Pocket, immediatly cauſed an 
alteration in the Experiment; but when all ſort of row was 
laid away, the Efe& was 'always the ſame : but for what 
upon the other fore-named accidents, ſuch ay the 

be T of the Air, and the like , which cannot be 
—_  thelped; we have found, that they do indeed cauſe-ſome 
4 inthe Diſtances; that is, The Diſtance whereat the 
oy cedle was moved Tefterday, is not the very fame to Day, in 
"2M | the 


Magmetical,. © 
the ſame Medinwsz yet the Di 


divers times, were ſtill found nearly proportionate to cach 


The Third Experiment, 


To try if the Activity of the Poles of a Mag- 
net alters, being placed reſpefling the oppoſite 
'Pales of the Earth. | 


o in this Experiment we have not yet proceeded ſo 

far, as to fatisfie in order the many particulars de- 

ding thereon; yet in general we will touch upon thoſe 
Bow which we think we may aver u 

having 3 as theſe: The North Pole of the Magnet when re- 


the fame Pole of the Earth, draws a Needle hui 
y Fo the Air, at a gre ter diſtance, than when it re 
either the Sowth, or Mp placed Weftward,its Sphere of \&ti 
vity F; larger than Sowthward, and a little leſs than North- 
war Hi 

On'the contrary, the South Pole not onely ſeems to us, to 
att at the ſame Diſtance Southward, as the North Pole North- 
wayd —— _— vu on har p We 
ſame as it did when Southwards ; towards the Eaft or 1 
omg otra; j* Nor , 
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EXPERIMENTS, 


Touching 


- AMBER, and other ELEC T RIC BODIES. 


HE Eliric Virtue, as all know, is excited by 
fight, orviolent' rubbing in all Subſtances not 
weral. Yellow Amber is of all others beſt ſtored with 
this Power : next to which, the beſt Sealing Wax 

ſeems, to take place 3 theſe are followed by Roſe Diamondr,; 

the White $a <4 the Emerald, the White Topaz, the $pi- 
relle.and the Ruby Baleis z, after them, areallthe Tranſparent 

Gems, as well White, as Colored; all which, more or leſs ſhew 

ids.themlelves to be AttraQtive. 

- And in.this it does not ſeem, that they keep any Seale” or 


| = rpm in reſpe&t* of their bardnefs:. for we find-that 


woke g's and Ruby-balleis, not at all to giye place to 
the bardeſt Diamond, or Saphir, in BleGricity.. Next pre- 
 ciows Stones, come Glaſs, Criſtal, Tellow Amber, and Black ; 
| between all which Bodies, fn O; is little. Ailiumecof 
force, they be ry weakin tion; ., For the reſt 
neither Lapis. 5; Ao i Agate, nor- athet the 
;. like fre Srone; not oe ets Haphat] nor Rocks, nor the 
{neſt Marble, nor Marine Bodies, as .Cora!,.and Pearl, nor 
""Metats; nor Criſtalfzed Salry, have any attraive Virtues A$ 
1 Lotte have wrote they have 3 and it may be the miſtake 
- came from their arnaens? ſome light Bodies , as bits of - 
" Straw, and -Paper, ec. ſtick to them, which we have alſo 
: 2, Obſerved z bur perchance that might happen (as ſome think) 
from a nes” aro roughneſs, or inequality in the Subſtan- 
ces, whoſe ts piercing the-light Bodies, raiſe them up 
therewith : willing toavoid this Cheat, we reſolved to attri- 


_ bute. 


= - 
43 


Eleftrie\ Bodies. 18 
| bute EleFricity to no Subſtances, that after a dus Frifion 
did not attra@ thoſe light Corp»ſcles at ſome ſmall diſtance, 
which we onely found done by the above named. 

We have alſo Noted, That whatever External accidents 
alters Amber ( whEther by heating, or freezing, or wetting. 
with any Liquor ) the ſame has the like Effe& upon Gems,, . 
and all other Ele&rick Bodies: yet indeed it is more mani- 
felt in Amber, as it is impregnated with a greater Virtue: 
wherefore omiting all others , we will . here onely-treat of. 
that. TE a 
Amber then, of all ſorts of Bodies preſented toit, refuſes: 
onely to. draw Flame ; altho Pluterch ſays, That it does, 
not attrat any thing ſteeped in Oy, and Greaſe ; or as ſome. 
ſay, Baſelicon , which" we found- a miſtake : yet Smoke is 
attracted; and it is very curious to obſerve, how by hold- 
ing a piece of Amber rubbed hot, to the ſaroak of a Candle 
blown out, it will preſently bend; and- wave towards the 
Amber ; part of it will be arreſted by the Amber z and part, 
as if refleted from- a Glaſe, will mount upwards, while that 
which remains; unites it ſelf like a ſmall Cloud,.and as the 
Amber cools riſes in ſwoke again, andvaniſhes,. 

On the other fide, Flame, not onely refuſes to yield it 
ſelf; but if a piece of Amber, after it 1s-well rubbed, be a 
little while held to it, it loſes its Virtue, and a repeated 
FridGion is but neceſſary to make it attraQ ; and if after 
it has taken up any ſmall thing, it be held to the Flame, it. 
will ;negialy let it go again. z 

But the Heat that comes from burning Coales,isnot ſogreat» - 
att Enemy-to the power of- the Amber, it being ſometimes. 
capable of exciting it without rubbing, and indeed by. 
the beat received from the Fire onely, it ads faintly ; but. - 
then becomes more vigorous , by. adding -frifion .theres. 


to. 


Ice alone is not -prejudicial to the- Amtber, but when al-.” 
tered by mingling therewith Salt, or Agua Vie, it ſo quells 
the Virtue, that ſome time is required, as likewiſe a longand. 


violent rubbing, to regain it. So that it has been thaught, . 
that. : 


i. 


Fe : that this ſtupifying of its forcepr 


| hand, yet could not 


| to them: of this we made the Experiment ; an 


Fluids 


not the increaſe 
but rather from ſome fine Ruſt, or hoarineſs, as it- were, con- 


_ trafted by the Amber, from the Saltz or rather indeed, from 
the imbibingthe Aqua Vite, which is onevf the Liquors that 


the Ele@ricity of Amber. 
Neither are all matters capable to draw forth this Virtue 
from the Amber ; for being rubbed upon Bodies of a ſmooth 
Smperficies, ach as Glaſs, Criftal, Ivory, and poliſh'd Metals, 
or Gems, it ſtill continues aſleep, and ſhews no ſign of Life ; 


| (© that it needs ſome ſwall i ity and aſperity of the Su. 
- perficiess, as Cloath, Linen, 


a thouſand other things bave,, 

unneceſlary to be named here : and likewiſe Human Fleſh 

excites this Power; but ſome more, ſome leſs : and we have 

known ſome, that let it be rubbed never ſo long on their 
happen to make it attract. | 

It is commonly believed, That Amber attracts the little 


Bodies to it ſelf ; but the Action is indeed zwntnal, not more 


belonging to the Amber, than tothe Bodies moved, 
ax5v;A alſo it ſelf is attracted z or rather, it applies it ſelf 
that 


the Amber bong bung at liberty by a thread in the. 4zr, 
or counterpois'd upon a Point like a Magzeticel Needle ; 


when it was rubb'd and heated, made a ſtoop to thoſe little 
Bodies, which likewiſe proportionally prefented themſelves 
thereto, and readily obey'd its call. © 

Liquors alſo are ſenſible of this Power of the Amber; the 
ſmalleſt drops of which, it attradts, even thoſe of Mercyry - 
indeed it is unable to manage ther, except- very winute z 
whence it ſoon lets them go, after they have been attracted: 
but when-we have preſented it to the Swperficies of ſtanding 
Liquors, and Merecwry it (elf, it did not raiſe up one drop; 
bur as it were, made the Level of the Swperficies ſwell un- 
der it 3 which raiſed it (elf in a little Bubble toward it, but 
inverted ſo, as to reſpeQ it with its pointed part. This 
Effet may be better obſerved in Oyl, or Balſam; than other 
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wherewith- the Amber being 


ters, all Acids; the Juces of all ſharp ; 
ft''d from Animals. Balſames, and all Artificial Liquors , 

as Juleps, Eſſences, Spirits, and Oyls made by Diſtillation : 
on the other hand, theſe are ineffeQual z Oyl of Flints, - 
Sallet Oy, Oyl of ſweet Almonds, and bitter,made by Expreſſ:- 
on, | Tallow, Fat ; and Laſtly, all Butter, whether ſimple, or 
Perfumed, with any Flowers, Ambergrice, or Macke ; pro- 
vided unmix'd with Eſſences or Oyles. 0 
A particular Efe& has been obſerved in Diamonds, * 7 
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whereof the Roſes (as we ſaid) are reckon'd among the moſt Gruppits > 
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EleFrick, Gems ;z but the Tables.were found ſo weak, that Tavole.. 4 


*- 


they ſeemed ſometimes quite deprived of that wirtze 3 and 
ſome thought that their plain Swperficies had no part inthe 
Effed, ſeeing when the Diamond has depth, tho ſmooth'd 
and poliſh'd upon the Wheel, it draws vigorouſly 5 whereas 
the flat- Table-Stones, that are ſhallow, ſuch as are ſet in 
Lockets at the end of Neck-laces, commonly. called Spere, 
tho very large, when ſtrongly Rubb'd, will yet not draw 3 
or if they do, *tis ſo faintly, that you muſt make them touch 
ſame hairs of -the bit of Paper, or Straw, to. make them raiſe 
it up; yet *is not to be doubted, but ſome may be found 
that have a little force 3 yet of theſe, we at leaſt were fo 
unſaccefsful-as to find but few. We indeed had one which 
by . many trials for ſeveral days, we were never ableto make 
attrat ; bur a Year after , deſirous to ſee-the ſame tryed. 
again, we took the ſame Ring in which the Stone was (et, 
and having but lightly rubt'd it, as we- uſed-to do upen 
the Cloath, as ſoon as everit was: held fo the bit of Paper, it- 
drew it vigorouſly : this ſame Effect was often obſerved with-- 
wonder by all thoſe that the year before had often attempte& : 
in vain to make it draw : and on the contrary, (as wefaid” 
at firſt) the fauſets (3.e.) thoſe that are ground of theie -« 


own Ofoedral Figure, ſeldom. or never failed. EY 
hn: 


Tn fine, fince Amber, and all Ele@rich Bodies have been 

to beobſtrutted by a thin Vail placed between 

IS acdite rhing to beam 3 therefore a ſheet 
,- of Paper, we made ſeveral little Lattices in it 3 and the firft 
. of them was covered with a cloſe Network of hair, another 
with the Lint of a fine Rag, athird with a Leaf of Gold ; 

"uy the ſucceſs was, Thrths Ele@ick Power of the Amber did 
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EXPERIMENTS 


| ABOUT 
Altering the COLOURS of ſeveral FLUIDS. . 


FT" Here is nothing more mo_m_ amongſt the Niceties of 
_ theChymiſts, than their Fantaſtic humour of changing 
Colours ;, we indeed do not profeſſedly meddle therewith ; be 
and if any ſuch Tryals were made, we were moved thereto, 3 
from the occaſion we had of making uſe of ſome Liquors, = 
fic to examine the Qualities of Natural: Springs. Concern- +8 
ing which, we will relate the little that came to our Know- = 
ledge 5 = reminding the Keader, That by the perfixt 
Name of Eſſays, we would intimate, That we do not preſume, 
we have examined theſe Matters with all the Experiments - 5 
which may be thought on 3, but onely barely given ſome & 
hints. of thoſe things we were moſt inclined to take pains. - ” 
about. 


The Firſt Experiment, - 
Of altering Water. 


Ater Diſtill'd in a Leades Still, thickens and mud- *- 

dies the Water of all Rivers, Baths, Fountains, or © 

Wells wherewith. it is at any time mix'd; and loſing their 
Tranſparency, they both look white like Whey ; onely Water 
Diſtilled in Glaſs Veſſels, and of Spring Water, that of the 
Condnit of Piſa remains i ty Tranſparent. But all 
- thoſe 
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gh Experiments of 
:* thoſe Waters ſo muddyed, become clear and pure again by a 


' few drops of ſtrong Vinegar ſhook together with them. 
The ſame Waters are changed by a dropping in of Oy! 


-» $5I66S 
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.P Olio di; of Tartar, ad Oyl of Anmiſeeds, which give the-Appearance 
 Tartaro ofa little whiteCloud higher,or lower, therein ; which by ſha- 
- . e& Anici-king, diffuſes it ſelf through all the Liquor, and inturbidats 
=”. 
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it. This alſo is brought toits former clearneſs, by a ſmall 
Luantity of Spirit of Sulpbar, which at firſt raiſes a few lit- 
tle bubbles. 

Note, That all Waters indifferently do not become turbid 
by the above-named Oyls ; and thoſe Waters that are nor al- 
tered by waters ſtill d in Lead, are likewiſe lefc Re, nM 

. by Oyl of Tartar and Ariſeeds. Moreover, inflammable Wa- 
ters, Waters ftill'd in Glaſſes, and that of the Conduit of 
Piſa,are not at all changed from their Natural clearnefs 3 and 
we find that in Waters generally held the lighteſt, pureſt, 
and mobleft, the little cloud is thinner and higher, which is 

- raiſed thereinz and onely in heavy Waters, and thoſe that are 

| ed with Minerals, or dreggy, it thickens it like 
ks whence ſome have pretended to prove Waters with 
fome of the above-named ? pregey ; forthereby is diſcovered 
the more hidden Ozality of them, and ſorheir Goodneſs or 

Badneſs found. 

If at any time the Thickreſs, and Turbidneſs of the Wa- 

ter is-very , and not to be Clarifyed by the-ordi 

_ proportion of Liquors, it may be increaſed by ſome drops (till 
agitating the Water, till you ſee it\become clear, 


Colours. 
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The Second Experiment. x 
Of Altering Wine. | 


YL of Tarter, not anelyin Water, but alſo in Wine,pro- - 

| duces the ſame EffeR z for through its Natwralcleanfing + 
Luality (88 is known) it makes a ſeparation in all Liquors, 
of what ever is mix'd with them, - from the purer parts, by 
a ſediment that it lets fall 3 whence that which fhews like a 
white Cloud, higher, or lower in the Water, according to its 
different 2ualities and Weight, in all forts of White Wines 
that we Experimented, appears like a thin Cloud of a Red 
Colour, which by ſhaking the Wine, quits its firſt place, and 
diſperſes it ſelf uniformly :throughout the whole Body; it 
makes no other change in Red Wipes than a little Tinging - 
deeper ; eſpecially toward the bottom. 

On the contrary, Spirit of Sulphur ſhews no alteration + 
in the natural Tranſparency of the Winez and likewiſe re- - 
ſtores it to thoſe deprived thereof, by the OyL of Tartgr. 


. The Third Experiment. 
Of the Tin&ture of Roſes. . wo 


Tin@ure of Red Roſes (extrafted with Spirit of Vi- Tin#wr _” 
triol ) being mix'd with Oyl of Tartar, ſhews a fair di Roſe 


, Ls \ 
E q 


Green : with a few drops of Spirit of Sulphur, it ferments roſe. - 
all into a Vermillion froth, and at laſt returns to its firſt Fond 
Roſe Colexr, without loſing its ſmell at all; nor will it be .: © +? 
again altered by _Y of Tartar into it, _ 1 
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Experiments of 

We found the beſt way of getting the TinQure of Ro- 
ſes for this Experiment, as follows, - | 

Taking a good handful of dryed red Roſe-buds, we cut 
them, and putting them in a Glaſs, with one Ounce of ſtrong 
Spirit of /7ztril, ſtirred them together 'for a quarter of an 
hour, in which time the Roſes were well Macerated, and the 
Tin@ure Extracted; to this muſt be added, at Three or 
Four times, about half a pound of Spring Water, (till ſhaking 
the Glaſs till the very deep Colour of the Spirit being Di- 
lated, the Water is all tinged therewith : then we let it ſtand 
an hour, and ſo obtain a lively and beautiful Ti-&ure of 
Roſes. To half an Qunce of this, put Ten or Twelve drops 
of Oyl of Tartar, and afterward as much Spirit of S»!phyr, 
which ſuffice to produce the Related Effeds, 


=" —_ 
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The Fourth Experiment, 
Of the TinfEturc of Saffron. 


Fe age with Saffron, helped a little with the 


TinQure of Roſes, but not fo as to loſe its golden 


Colour, changes gree» with Oyl of Tartar, and again yellow 
with Spirit of Sulphur. 


.The Fifth Experiment. 
Of Greens. 


SA Coloured with Iris Greer, mix'd with. Spirit of 
Sulphur, makes a Purpliſh Colour, and with Oyl of 


. Tartar takes its own again. 


This 


—_— y 


Colonrs. 


| This Green is a Tin&ure taken from the Purple Flower- 
de«Ince, which prepared with a mixture of Quick-lime, gives _ 
a pleaſant lively greez, much demanded by ers; then . 
'tis ſet to evaporate and dry in Muſcle-ſhells, as ſhell-Goid 
and S7lver. . 

See more fully the ways of making the like Extra&s in 
Antonio Neri”s Book of the Art of Glaſs-Painting, Printed 
at Florence, 1612, Lib. 7o. cap. 108, 109, and 110. as like- 
wiſe, how to take the Lake of any Flower. 


The Sixth Experiment. 
Of Violet Colours. _ 


Uice of Limons, Spirit of Yitriol, and Spirit of Szlphur, 
change the Violet Colour of Laccato heighten Gold, and Lacea 
the Tintture of Blew V;olets, into a Vermillion 5 which with 04*f4. + 
the Oyl of Tartar again, makes a Purple: alſo Vinegar gives A 


\ 


them a red Colour, bur 'tis fainter, 
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EXPERIMENTS 


About 
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Oxnd , that Noble Aecident of the Air, keeps ſo un- 
a Tenonry io its Motions , that a reater or 
»s wherewith the 2g "ortho Body produces-it, is 
os Sounds is re- 
dh. NN bets! Th That all ſounds, 
whether great = N: ah rhe ame. ſpace in the ſame time - 
and hedeclares, Tha of erveanty it in Two ſounds, 
the one much louder than the other ; that 1 1s, one of a Muſ- 
.. ket, and the other of a apy wen © in repeating this 
* - dtigli- Experiment,which we found undo! true, we happen'd 
7. _ to obſerve fome Particulars which: we did not think fir to 


leſſer i 
> 
lated by Gaſſer 


z conceal, fince poſhibly'they may ofter ſomething not t 
bk upon by every one; or if thought on, yet all Perſons may 
rr not have the opportunity and means of ſatisfying themſelves | 
+ Experimentally. 

7 

= The Firſt Experiment, 


_ Of Sounds paſſing equal Spaces in equal times. 


ar- E made this Experiment in the Night, with three 
WE y y ſeveral forts of Pieces, with a Harquebuſs, a Fal. 
v7 ahog conet, and a Demicannon, planted at Three Miles . diſtance 
from.the place of Obſervation, whence we could well dif- 


* cern the feb of the powder in firing the pieces; from this 
pb 
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Experiments about Sounds. . 

flaſh then, we always counted an equal Number of Vibrations 
of the Pendulum of a Clock, whether the Shot was of the 
Hargquebuſs, or the Falconet, or the Demicaxnon, and that up- 
on all Levels and Dire&ions of the Barrels of thoſe 
Pieces. =eRz Te tl) 

Since Gaſſendus was ſo taken with that known Example 
brought by the Stoicks to. repreſent. 80: the Ji how the 
invifible propagation of ſounds is made by the Air, we will 
take this opportunity to conſider it : they-ſay, That, azwe 
ſee ſtandingWater move in Circles by caſting ina little fore, 


which Waves ſucceſſively into and greater 
Rings, till at laſt they auf a the Water, andthere 


vaniſh; or daſhing themſelves againſt it, are refieted back 
again: ſo they aſſert, That the"air every way undulates 
from the ſonorons Body in ſucceſſive Circles for an immenſe 
ſpace, which Wavings meeting with our orgers of Hearing, 
and finding them ſoft end yielding, impreſs upon them'a 
certain Tremonr, which we call Sound: hitherto the Stoicke, 
without Proſecuting it any farther: but Gaſſendus was fo 
pleaſed with the aptneſs of the Example, that he delired to 
go through with it, and make it capable of explicating the 
peculiar properties of Sound ; one of which, as was ſaid, is the 
utalterable Velocity. of its Motion; whereupon he ſays, 
That the undiſturbed Proportion of the (wiftneſs of ſounds, 
agrees with a like obſervable alſo in the undulations of Wa- 
ter, which he affirms, are neither ſwifter nor flower, but al- 
ways with the ſame degree of Velocity approach the Shore, 
whether .made at firft by a great or ſmall Stone, whether 
falling onely with its'own weight, or forceably caſt there- 
into: which nevertheleſs ( with due reſpe& to fo great a 
Man) we have not found to anſwer; for we have obſerved 
by frequent Experiments, that by how much the Stone is 
Lerger, and the force greater, wherewith 'tis thrown into the 
Water, by ſo-much the Circles approach the ſhore (wilter.._ 


The 


The Second Experiment, | 


Of Coritra ry, ant favouring Winds. 


ted 1s arjother ſtrange obſervable 1n the Motion of 
ſounds, related alſo by Gaſfendns : (3. ef) That it is 
neither retarded'bya contrary blait of Wind, nor accelerated 
by a favouring pra. but ibays travels the ſame ſpace, with 
errupted courſe, inthe ſame time. This likewiſe 


an 
we defired to bring to the Web and found it true, thus: 


' Ati" Seaſon when the Wind blew, we made Two 
Niſcharges of two Pieces, = planted Weitward, the other 
d, at 'an equal diſtance from the place of Obſervation : [ 
ſo that the one was Favoured by the Wind, the other croſſed ; 
but for all* this, they -both tranſmitted their ſound to the. 
Obſerver in the ſame ſpace of time, meaſured by the: equal 
Number of Vibrations Tl the ſame Clock : though indeed, 
that which was Eaſiward, and ſo againſt the Wind, was ob- 
ſerved much more Languid, than that- which was Weſt= 
ward. 


The Third Experiment, 
Of the Equability of Motion in Sounds. 


NE of our Academy took occaſian from: thoſe Experis\ 
ments to think, that the Motion of all Sounds 

be equable, as well as equally (wiftz we arguing, That thence, 

if true, many curious and profitable hints might be gained :- 

but firſt, to be fully catisfy'd if there were really any ſuch 

\ equability, 


wo made' the followi 
diſance- of one” of. our 


- =" 


' Wynabilit 
Phe the 


4%. and as-many 


fired! ſeveral? Pieces, that 15: Siz' 
Chambers y ati caohi whereof from the F/a## 
the Report, we counted! Fen whole Fibration: of the Pen- 
dulum, each for which was half a ſecovd, Repeating the 
Experiment at half a Miles diſtance, that is, at the wid way, 
we obſerved it to be exaQly in half the time, always count- 
ing at each Report, about five V;brations,wherefore we reſt 
ſatisfyed of the certainly of this equability. 
The Conſequences which we pretend will follow from this 
equability, amongſt the reſt are, That by the Flaſh and Sound 


of divers ſhot, we might obtain an exaQt Meaſure of the 


Diſtances of places ;/ particatarlyarSex; of Ships, Rocks; and 
Iſies, where we cannot come to take ſeveral bearings, as is re- 
uifite in uſing the common [»ſtrzments: we may alſo by a 
ingle ſtroak made upon Wood, Store, or Metal, or any other 
ſounding Body ; judge how far off he is that gives the blow z 
telling the Vibrations between the ſtroak ſeer, and the hearing 
of the Noiſe, which if the Wind be favonrable,may be heard 
for ſome wiles, and it will be eafie as well as curious, to find 
the Dif#ance of clouds from us, and of what height from the 
' Harth) Thunder is generated, counting the Vibrations be- 
tween the Lightning and the Blow. 

If we would likewiſe know the Diſtance of Places, which 
becauſe of the Roundneſs of the Earth, or interpolition of 
Hills, we cannot have a ſight of, yet with eaſe we may ob- 
tain it, and that by Two Diſcharges, anſwering c-ch other; 
ſo that to our firivg at one place, they muſt return «rother 

- at | the other place z and taking the middle time between 
" our diſcharge, and the arrival of their Anſwer, the half of 

will be found, that is,the.whole Diftazce 
of the Places ſought. 

By the ſame way of ſoznds, the Maps of particular Places 
may be adjuſted, and truly laid down in plan; taking firſt 
the Angles of Poſition of NY Caſtles, and Villages, 

. to 


exatty meaſured, x 


which are about 3000 of our Braccie, or 5925 Foot, weg,,,.. 


to the arrivaliof Mafio. 2} 
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to place them. in their. due ſcitwation'3 with fereral the 
like curious Inventions very, uſeful, nor- to be en 
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. 
.," 


- Then to-g in the unknown Diſtances of  cach, we may 
+ \make uſe of time for a Scale, the ſound travelling with 
us the known ſpace of a Mile in Five ſeconds, 
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About 
Bodies Proje&ed. 
T was Galileo's Opinion, That if a Culverix be planted Dielog.. x 
I upon the top of a Tower, and a Shot be made point- 24. 3" 
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Powder in the Piece is greater or leſs, ſo ſhould the Ball fall 
at a proportionate diſtance of 1000, or 4000, or 6000, 6r 
10000 Braces, &c. and that all theſe ſhot would be made in 

ual time to each other, and all equal to the time of the 
Balls falling from the Mouth of the Piece to the Ground, 
without any impulſe ; but onely dropt Perpendicular, when 
there is no accidental hindrance from the Air, which may 
in part impede the ſwift Motion of the Shot : we were de- 
firous to bring this to the Teſt of Experience, and it ſeemed 
to us, that we ſucceeded very well z wherefore we will re- 
late what little Remarkables we can with certainty lay 


that we obſerved on this SubjeR, 


- 
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The Firſt Experiment, 


' Of Horizontal Shot, with a Falconct from the pg, 
top- of a Tower. iy 


F Pon the Top of the Tower of the Old Fortreſs at Le. 
gorn, about 94 Foot high, with a Falconet carrying wy 
a Iron Ball of 7 7.4 with a Charge of 41. fine powder, we 5 979% 
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Experiments” about. 
| made ſeveral Shot Horizontal into the Sea with the Balle, 
\ Their and obſerved them to fall into the Water at about > of | 

oe is a Miles Diſtance in 4 ; Vibrations, each whereof was an half 
* about ſecond: and examiaing the Perpendicular fall of other Balls 
© 59257: of the ame ice from thet Heightof 50iBraces, we found 
there were 4 of the ſame Vibrations. 
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R The. Second Experiment, 
m With a Demi-Cutyering. 
Foſcare. WAY OY a Demiculvering carrying 141, Ball of Tron, and. 
104, of fine Powderyge Ball being wraptabout in 


5 of the above-mentioned Yibrations, fell into the Water; | 
= _Jnl without bein _ about in 5 4 Vibrations ; whence it 
ſeems, that they f rther than the other. 


The Third Experiment, 
hoOf Perpendicular Shot: wirh an Harquebuts. - 


Alileo writes in his Diſcourſe of Bodies Projedted, 
6 - Words to this purpoſe - : From the height IOO, or 
F .- we more Braces, fire an Harquebuſs with a Leaden Bullet Per- 
Sent pendiculer to 4 flone Paverrent, and with the ſame Charge ſhoot 
_another at the diflance of one vr two Braces. upon the like 
Pavement, examine then which of the two Balls fhull | 

to be more battered ; for if that nh above flagll be leſs bat« 
tered than the other, "tis a-ſign that the Air has retarded it, or 
'd the Velocity imparted thereto by the Fire at the begin- 
wing of its Motion; and conſequently, that the At will no# 
permit: 


* 7 "0 
Bodies Projetled. 

fach a Velocity to increaſe by falling. from any great 
| Pkg when the Veloci Koda tech by Fr /*- om 
the excceds not that which the ſame Ball would naturally 
acquire by deſcending, the flroak, of the Ball downward then 

ht #0 be rather more "violent than faint. 1 have never made 
the:Experiment (Galileo ſubjoyns) but am mmclinable tothink, 
that the 'Ball from an Harquebuls, or piece of 'Ordnance com- 
ing from any great Height Perpendicular, will not give ſuch a 
blow, -us it Be One _ + ons few Bra- 
ces off (i. e.) ſo few, 4s that t paſſage, or ( we would ſa 
_— the Aix, fpell-not. have taken away the Exceſs o f 
unnatural violence communicated by the- Fire, - 

We made this-trial with-a Harquebyſe, nt firing it againſt - 
a Stone Pavement to obſerve the battering of the Buller but by 
againſt an [rox Breaft-plate, and inthis we Grand that rhe&bot py4uhor - 
from a leſſer height made a deeper Imprefſion.than'thaufratn ;9. _* -/ 
a greater 3 becaufe as was urged by ſome (after Galileo) in a - 
longer Paſſage the Ball loſes continually ( by cutting the © 
interpoſed 4r)-ſome of the Jwpetus, and preternatural force. Ee 
received from the Violence of the Fire. . 2 


The Fourth Experiment. 


That the power of Motion already impreſt, is 'not : 
deflroyed by a new direction. 


N Confirmation of what Galileo Afﬀirms in ſeveral places, 
vis, That the V:rtve impreſt upon Bodies projedted, is - 
nat deſtroyed by a new direFion of Motion, it was by ſome 
ropoſed to make the following Experiment, 
We fitted-upon a Carriage with Six Horſes,a Saltamartino,car- 
rying 11. Ballof Iron) fo as it ſtood Perpendicular tothe Horz- 


zou 3 with this we made divers 9hot withthe ſame quantity of - 
" "+ SWeew:+- 


Si 
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Faaihline about 


3 DoveriThree penny Weight of Musket Powder; ſome wemade with 
8 . - the Carriage ftanding ſtill, others while it 'ran a full Cariere 
i upon a Level Plain : at the firſt Trials the Ball fell near the 
Mouth of the | Prece : at the Second, after the Carriage had 
run 64 paces from the Firing, to The Return of the Ball, 
it came {hort-of he Pjece but about 7 * Foot, where it 
4B fell; all the times were very near AN in all the Trials. 


T he Fifth Experiment 
Much to the ſame purpoſe. 


TE made the like Experiment with one of thoſe Croſ+ 
bows that arebent with a Bender, its Bullet of Lead 
| : By. 78. weighing Three Ounces, and in 149 Foot Courſe (we mean 

==. _- from the Diſcharge to the Return of the Ball ) it came ſhort 
* Br, 6. Of falling upon the Carriage but 11 5 Foot, and a Ball of 
- Br. 100. common Clay in running 191 Foot, fell ſhort Three Foot. 
w 17.+ Whence ſome confirmed themſelves more m the Opinion of 
the ſame Galileo, That the Air takesnot a little from the force 
of heavy Bodiez, that cut it, but more ſenſibly of light 
Bodies. 


Miſcellaneous 


MISCELLANEOUS. 
E XPERIMENT S. 


Hough it has been always chiefly. endeavoured in 
our Academy, to keep a: continued Thread of Ex- 


periments upon what Subjed# ſoever they were made; 

et that did not hinder the admiſſion of. any par- 

ticular Obſervations as they were ſul ſoggeſiea by.any of 
our Members, ariſing from their proper Studies, tho from the 


deſign then chiefly intended : Now of theſe irregular Ex- 
periments, there being ſome Ruentit » ſince they bave bitle 
or no ConneQion together 3 altho they may be 1nſtruQtive, 
we have reſerved fome Eſſays of them, like the former, for 
the laſt place, as a Concluſion of the Work. . [2s 


| hog ; Hara Lot 1 ls 39020 ht SET. 
To know the abſolute Weight of Air in. Reſpef 
of Water. 


and full of Airz becauſe this being immerſed in Was 
ter, fwam thereon, we charged it on the outlide with ſo 
much Lead as ſunk it ; and weighing all in exaQ Scales, we 
found it 31216 gr. being plunged in Water, the ſame alto-. 
gether weighed but 4572 gr. ſo the difference was 26944 gr. 
which was the abſolute weight of a bulk of Water equal to- 
that of the whole Bal, and Lead. 
Then preſling the Ball together, as much as its thickneſs: 


would bear, without letting the Air out, and weighing it in 
the 


"mn was taken a Ball of Lead, cloſed every way, 


. of water equal to ſuch another bulk of Air as weighs 7 


' Miſcellaneous 
the Air with all the Lead, 'twas found 312093. and this 'we 


concluded was the abſolute Weight in uncomprels'd Air, 


as that: was, which was in the Bgll-before 1t was: battered 


together. 
Ta | being put into the water again, ang weigh- 
ed, meſo gr 125 iS; which ſuſtrath from gn.125 
_— hor Ball preſt her in the Air ) there 
remined 691, the "a bulk of water, equal 
to the bul | of js ſame Le ine battered Ball. This 
ks then of gr. 18691, being ſubſtrated from the other 
of gr. 26944, | 8253 gr. "which, was the Weight of a. bk 


( which "b»/k was equal to the diminution. of the bulk of 
ball by the battering : Y whence we concluded, Thar the 
W of that ſort* of Airy which'we weighed, is ta.the 

ight of ſo much water, as 7, to.3 253 3 that. is, .4s.,4, to 
179. 


This Experiment being by us repeated at divers times, the 
Proportion was not ho faund the ſame. Indeed, the va- 
riations have not:been.great, conſiſting in one, two, or three 


Hundreds of grains, more or lefs : Which is all we can pretend 


In making the Compariſon between'one body that, as we 


may ſay, never alters in its weight 3 BEI never twice 
ghe ame. | 
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EXPERIMENTS  -Þ 
| Touching ſome EFFECTS of ; ,  _ 
Heat and Cold. 


The Firſt, Experiment. | 
'Of a Steel Wire, ſeeming to| grow lighter by 


being heated. | 
P Weight , the one heated, the other cold; it ſeemed 
that this was heavier than the other : but holding a 
lighted Coal, or red-hot Iron near it, it -ſfoon came to an 
equilibrium with the hot one. The ſame would have hap- 
enced if they bad been of Gold, of Silver, or any other 
fetal: likewiſe, if a lighted Coal be held over one of the 
Baſons of a pair of Scales, when empty, it raiſes itz and 
if held under it, it cauſes it to deſcend. For all this, ſome 
of us could not apprebend, how the bare heating could any 
ways alter the uſual weight of the Metal ;; nay, 'twas thought 
by ſome , that the Preſſure of the Air might have its'part 
as well as any other cauſe, .in producing this. Phenomenon. 


p 


X WW 


Uttiog in the Eſſay-Scales two Steel Wires of equal 


y he Second. Experiment. 


of the vaſt force of Heat in : raiſing up an in-- 
cluded Liquor... 


with Sp, vim, hatf of the Veſſel A, whoſe - 
r part Was 35 7» Inches long, with two Sealed: 
of equ 'we ſet the Ball A ina Glaſs of Oi, 

jre, andthe Sp, vi. began to give notice of its 
EEE TAS ILTOLD 
very faſt, it retire@all into the upper Bell, leaving that be- 
low i _— with ot EfG. half of \ ſroog F lt is. 
alſo to ote this a ire,to- 
TOE cnn 7 anorootr) ly GEELONG, (this muſtibe 
done through: the hole a- Plank, | 


to defend the 

” Kbind hichallo the Obfroe matt dro _ 
{0 rmentnn Soncadhe for when the | 

; and 


forced into the u will be thrown 
that, but the ee will be burſt wich 
as one time uſe of a braſe + veſel 
e the bottow thereof. _ 


ow _ 
inſtead of of the Gl Ozl, it b 
warn I nod hte thickneſs of a Crown, 
crack'd a Stone in the Pavemest. But we made choice 
of Ojh and of Glaſs Veſſels 3 becauſe their Tranſperency. 
makes the Procedure of this admirable Efe# more viſible. 
Elſe Wax, Piteb, or Lard, or it may be any untuous Matter. 


- ow 
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The Third Experiment, 
About Antperiſtaſis. 


O do ſomething upon the ſcore of 
filled with Ice finely powdered, a Leaden Vellel, 
utting thereinto a Thermometer of 50 deg. we let it ſignd ” 


Tag 


ſill, and it compoſed it ſelf to about 13: 
. ged the Veſlel into. a Cauldron of boyling regarding 
nicely the Thermometer, if in that i»flant that the Ice 
encompaſs'd with its contrary, it then gave any ſhew - 
ter Cold, by ſubſiding. But that, as as we repeated the 
| ment, was never ſeen to alter a hair: nor was it ever 
ed to riſe, when the Veſſel being full of hot water, we 
plunged it in water mix'd with 1ce: nay, then it was readily 
ſeen to ſubſide 3 for as much as the Flaid water more eafily 
gave a paſſage to the Quality of the Ambient, than in the 
Experiment the Icecould do. Nor letit bethought that 
all the Care poſſible was not taken to prevent the Air En-. 
compaſling the Thermometer from receiving any alteration, 
upon immerfing the Leaden Veſſel in Different Ambients, the - 
ſaid Veſſel being let into a Plank, which was broad . 
round it, and ſo cut off all Communication between the baſor 
under it, whereinto the bottom was immerſed, and the ir 
above; but for all this, we obſeryed nodifference from what 


is related, ; i 


iſteſfs, we *- 
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ma Foinrth "Experiment, 
Whether Cold" py canſed” oy an =———— w 


® -.» » Fnigenifc i Atoms. . 


| ak light "Whether the chilling of nol 
. were ne bs : infinmation of any kind of peculi- 


of Cold, as - Aa aca is, They are heated by thoſe 
bf Fires we.cauſed 1s bet two Glal Vials like each other, 
with very ſlender Necks : being ſealed Hermetically, we put 
one of ther in 1ce,and the other in hot Water; letting them 
m_— ſome time, —_ then apr the neck of each, off 
Water 3 we obſerved in-the. Hot one a Surcharge, or 
"Robe from ſomething got into it, obſervable by the Bub- 
| bleing of the Water, "hd, a ſtrong. breath iſſuing 
Vial as ſoon as ever it was broke open. Sotne might chink 
the ſame ſhould haye happened in opening, the Cold one, if 
the Chilling of the "Air therein had proceeded after the ſame 
_ manner, as the heating of that in the other; ( 7. e. ) by the 
 Jatruſion or ſoaking of the Atoms of Cold exhaled Goat the 
» ee, through the inviſible Pores of the Glaſs : but the quite 
© contrary happened 3 for inſtead of breathing forth any fur- 
charge of. Matter, it ſhewed an emptyneſs, or loſs of ſome- 
thing, ( if there was not, a condenſation of what was there) 
lince it ſuck'd in fo much 1 Water in place of it, 


- 


. The Fi feb Experiment. 


Of heating and cooling of Water by Salts, &c\ -- 
And of hot, and cold; Ebullitions, Oc. © - a 


Nv... 


4 go the Spirit being drawn off, remains like a Tar” ju 

' V Har, or Grumons Body, of a lively Fire colour, which 5.07 
with a long and" continued Fire diſtills a blackiſh Oyl, al- -- £7 
molt like Jyke, highly corroſive.-- This being mixt with Wa- + 
ter-in a certain proportion, produces an immediate Hed}, ©» 
which increaſes without raifing any Bubbles; or perceivable —» 
ſoak, till the Glaſs whetein this mixture is contained cah 
carce be endured in the hand: the like happens by mix- 
ing it with all other Liquids, except Oy}, and Strong Waters ; 
of. which; the F7rft is not in the leaſt altered_from jts Na- , _ { 2 
tural State: and the Second, 1f a tall, ſcarce ſenſibly. in ; of 
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On the contrary, *tis a known Experiment, That Nitre diſ- $1] Nis 
ſolved in Water, chills it : and Sal Armoniac congeals to that Sal Ar- fo: 
Degree , that if in the Water wherewith .'tis mingled in a moniace.” 
due proportion, you ſet athin Glaſs of other Water (cooled, ww 
before well with [ce } the Cold produced by the ſaid Salt, as 
it diſſolves, will freeze it. i I 
Having mingled together one Third part of Sal Armoniac cat 1: 
and two Thirds of the forementioned Ol of Vitriol, there who itha 
followed an unuſual Efe& : for thit as the S2/r diſſolved ,,. 

therein, it ſmoked, and boyled up furiouſly, and ſo much the 
more if we ſtirred it together with a little Stick, for then it .- 

roſe up much eaſierly in froth, ſo as it then filled a ſpace 

" 25 times bigger than the Bulk of the Two ſeparate Bodies, 


ot Oyl and Salt: but fgr all this fury of ſoak and boyling, 
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we not onely could © e no ſcnlible beginnings of het, 
but a ſtrange degree of Co/d produced therein, chilling the 
* Glaſg 
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: Miſcollenons Experiments. 
Glaſs that contained it 3 and the Spirit of Wine, of a Ther- 
Ce a egans 0 x A urs Is ſpan yrs 
being diſfipat evaporated, 
Ol returned to its former Natural ſtate. : 
"duck a Produdtion of Cold we have known, 
we have repeated the Ex ; IK that, as well as 
the Ebullition and »is more or leſs, the St is ſtron> 
OR, mg or more refined. We CT 
| wn ON few f am oth . of Vitriel ver into 
: t app vt ry © ition, ſtops it, and makes 
= SVe the Mixture immedintely bots adding Oy) of Tartar, the 
PO hs Smoke, and Ebulition returning 3 
"Tortero. but by $$ of Sp. of Sulphur it quickly cools again. 
* Sp.diZol- gil is —_ Kelli Baby of Vitriolmixt 
y Sal Armoniac \tirr'd _—_— with all Li 
ah gt 1/4 ii wap ook ( Ol, and Strong- 
$ eter likewiſe excepted, upon which yo 0a LO” 
and again, that u t t 
2 V:triol, and Sal irons, there fhould follow lo — 
\ a Cold = yoga as is related. 


4d; Heat is 
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EXPERIMENTS, 
TO KNOW | 


KF GLASS and CRISTAL be Penctrable 
BY 7 


ODOURS and HUMIDITY. 


The Firft Experiment, 
Touching Odeaurs. 


O YL of Wax, Quinteſſence of Sulphxr, and Extra? Oli dice» [3 


' of Horſes Urine, which are reckon'd the moſt acute, r« Luin- 
| andſtrong ſmells that are ; do not ſenfibly tranſpire f9% 45 © 
through a Sealed Glaſs Val, as could by. many, perſons that fr Mo 
tryed it, be perceived, tho 'twas beated. DIfravs- | + ad 
The Halitzs alſo of that thin Spirit that flies away upon - "oe = 

cutting anOrange, or Lewon Peel, or which ina ſmall Thread yall. © 
ſpins out of the ſame Peel when it is ſqueezed, did not pe- 40 
0. MT 

, En 


x8 
 S*.- 
. "2 


netrate to give any ſmell to a. little ater contained in a 

Criſtal Glaſs Sealed Heraetically. 4 
In like manner,Sealing upa Partridge in a ſmall Glas Veſſel, $,arys. } 

and ſetring it in a corner of the Room, and bringing a Set- ; 

ting Dog in, we led him round, near the place where it was 

{ 5_but he ſhewed no fign of. perceiving the S— 
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The Second XPcrunecne, 
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3 \ Glaſs Ball bei fled with $a/t, well ound to Pow- 
der, and ya, _ (re up * the Flac of a Lamp, 
t 20ne. a C3 OL. ater. ; 
in a Conſervatory of Snow! ek id 
not increaſe at all in Weight 3 and when broken, the Salt 
was taken out ſo dry, that it fel] to powder. 


t we hay to find-iny the Ball of Salt 

ſoms little ol hae Fol 7 ur y dug gue a 
Penetration thence z forif it were really ſo, it ought not 
to be more in one-place-than another; whereas, that little 
iſtare being always found in one place, *tis very probable 

it was onely a little of the Haymzdity which the force of the 
Cold drove out of the Air remaining in the Bal), and ſtick- 


SOME 


E XPERIMENTS I 

Concerning 52 

LIGHT 5 | and its E FFECTS, E 
The Firſt Experiment, ; 


Of the Inflantaneous Motion of Light. 


Alileo 1n the Firſt Dialogue of his Treatiſe of Two p 4% 4 
New Sciences z, (uggeſts an eafie way to diſcover, bs Wo. 
Whether Light moves intime, or with an /nitanta- Lud. 

neaxs Velocity: the Trial conſiſts in the Confederacy of Two 1638. 
Companies of Men to expoſe Two Lights to each others 
view , ſo that the diſcovery of the one, may an(wer imme- "A 
diately to that of the other : that when the one uncover T0 
their Light, and expoſe it , they may at the ſame time per- "<a 

ceive the Light of their Confederates. This being often 

praiſed at a ſmall diſtance Galileo deſired to have the ſame 
tryed *by obſervers at a greatcr Diſtance ; to ſee, if the mu- 
tual Correſpondence. of Expoling and Covering their Lights, 
keþt the ſame Meaſure as when nearer 3 that is, without any 
obſervable Delay. : 

We tryed'it at a Miles diſtance (which in the going for- 
ward, and Return of the Light muſt be reckon'd I'wo, 
and could not obſerve any. If in a greater Diſtance it be 
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© Paſtiglia. matters, Gunpowder fires upon the uniting the Rays of a Lens 
WD” alone or Concave. But the Perfumed Paſizls , white Balſame, 
lim; 
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_ poſſible to perccrve any ſenſible Des we have not yet had 
an opportunity to try. 
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The Second Experiment, 

Of Fircing Bodies with a Burning-glaſs. 
TH E Licht Refrated by a Cryſtal Lexs, or refleted 
| by a Burning Concave, will not fire Spirit of Wine, + 

tho made opaque by a Tin@ure. Amongſt other combuſtible * 


Storax, ard Incenſe, melt, but will never take fire. 

Likewiſe Paper, and fine white Holland, when expoſed flat 
to the Reverberatory of a large Concave, at length Fire +: 
wherefore 'tis a miſt«ke, that the Light will not inflame any 
white Bodies, as is generally thought 3 indeed they take Fire 
with more Difficulty,than Coloured Bodies,and itmay be with 
a {mall Concave or Lens they will not Fire. 


The Third Experiment. 
Of Bodies affording Light. 


Fire-flones, there are other Bodies that ſeem to- 


[. be greater Conſervatories of Light ; for by ſtriking them 


together, or by _—_— them in the Dark, they Sparkle. 


Such are White-S»gar, Loaf-Sugar, and Sal-Gemme 1n the 


| Stone; all which being broken in a Mortar, give forth fo 


geeat a Light, as diſtinQly to diſcern the fides of the Mor- 


far, 


. 


ellow or 
Chryſtal, 
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EXPERIMENT Ss 


—_- ABOUT | 
The Digeſtion of ſome Animals. 
Onderful is the Force wherewith the Digeſtion 
wW of the Her, and Dack:kind is performed ; for they 
VF beivg crammed with little Balls of Solid Cryſfal, 
were es 2, us in a few howrs, and opening their. Vews - 
tricdes in the Yur, they ſeemed to ug covered all over with - 
a glittering Coat, which examining with a Microſcope, we 
- found it to be onely ſtrewed over with exquifttely fine 
" and impalpable powder of Cryſtal. 
In others , likewiſe crammed with hollow. Bubbles of © 
Cryſtal-Glaſe with a ſmall hole in them, we were amazed to 
| of the ſaid Babbles ſome already broken, and powdered ;. 
- others onely crack'd, and filled with a WWk;t;fh Subſtance, , 


like curdled M544, got in at the.ſarall hole ; and we alſo 
RG Ik = better powdered, (than the others) 
- which had in the Maws with them a greater @»antity of 
fmall Stones. And *tis lefs (trange,that they break, andgrind 
> 2x0 pieces, Corke, and any hard Woods, as Cypreſs, and Beech, 

> and rub to Powder Olzve-ſtones, the hardeſt Pine. Apple 

”  Kernels, and Piitaches put down their Mouths, with the 
Husk on. Piſtol bullets in Twenty four Hours we have 
found much Battered ; and ſeveral little hollow ſquare 
.. Boxes of Tin were obſerved to be ſome ſcratched, and bat- 
_ tered, others tore open from one fide to the other. 
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The Principal Matters Contained in this Work. 


A. 


Cademie de] Cimento iniend} not to diſpute of the 
Experiments. Page. 16, and 33.. 
' Air diminiſhes the force. of all Bodies that cut 
"gh it. p. 146. perhaps in continual motion. p. 14.. 
Preſſes together tLoſe Bladders that ſeemed full in Vacuo. p. 18. 
Dilatcs and Expands it ſelf in Vacuo. ib. What remains m the 
void ſpace above. the Mercury preſſes mot thereon. p. 23.. 
When it is Dilated beyond the ſtate of its Natural Compreſſure, 
p..23. Thbe meaſure thereof, wv. Proportion between Air Na- 
tyral, ard. Air Expanded, 4s '1 t0 174. p:24 When moſt ra- 
rifjed, urfit for Reſpiration ef Animahk, ,p. 61, | 

Of Altering the Colours of ſeverab Fhajde. p. 133. 

Amber in Vacuo loſes its EleFric Quality, p. 43. Which 
ſort richeſt, in that Quality, p 123. Attrads any thing bat - 
ft tme, p.129. Rubb'd upon ſmooth Bodies Attras not, p. 150. 
Ads no more upon the attrafged Body than it ſuffers there- 
by, p. 130. Ads upon all Liquids. io. By what quors hin-.. 
dred from attratting, p.131. 

Antiperiſtaſis, Experiments againſt #, p- 151. 

- AttraQtion by what hindrediu Ambzr,by the ſame alſo in other - 
Bozies of Eleftic Virtue, p. 129, A peculiar Effed? obſerved. 

in the.Attrattion of Role avd Table Diamord:s oe x 4 22 
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B. 
Balls of Glaſs burſt with great Violence, Pp. I50 
A Barbel taken alive out of a Vacuutn, and kept in a Pond, 
with ſome obſervables thereos, Pp+ 66 
Birds ſoon killed in Vacuo, and why, p- 63 

Bladders of F5þ im Vacuo, p* 66 

YH Blebs i#-[ce what, RT 

= Braſs, to what thickreſs, burſt by FroF?. Pp. 77 

Bullets not wrapt about, fly farther with the ſame charge of pow 

8 der than thoje that are P- 144 

-. 

St: OT C. 

Canesof Glaſs how made to be ftop'd with a Finger eaſily,p.26 
| Cement to w- together the Lafy of Veſſels. : TRY 17 
Change of Air produces an alteration in Experiments, p. x 

| Changing of Colours in ſeveral Liquors, P. 133 
Circles iz Water move ſwifter, 4s the force that makes them-is 


= | 
Cos Covepable to ſhew the Minute diviſions of time, = ' - 


Why made uſe of in the Experiments of Freezing, p. 82 
old whether refle&ed by Gleſes as Heat and Light are, p. 10 
Cold and Heat, Clouds and Miſts encreaſe and leſſen the wei 
the Air, p. 15. ſuppoſed by ſome the parent of Kock Cri- 
al, and Gems, p. 70. Whether any thing Poſitive, or onely 
' 4 Privation of heat, p, 70. Once imprei# upon a Fluid 
-  ſhootsit into lee after 'tis taken out of the freezing mixture, 


p. 80, * whether cauſed by an Intruſion of frigorifique 
Atoms , P. 1522 


' x > x 
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D. 


Dew wpon the ontſides of Glaſſes frozen, - 102 
Diamonds bow generated according to Plato. 4 


: _ The Table. 


Tble Diamonds leſ7EleFric then Roſes P. 131 

Digeſtion of ſome Animals bow performed, + p. 160 
Several Experiments thereon. 

Drops of Liquors thought to be Spherical from the Airs 

Preſ/are, | Pp. 4O 

Diſproved p. 41 
E. 

A Cold Ebullition, cauſed by « mixture of Sal Armoniac,. 

and Ol of Vitriol p. 153 

A ſtrange Effet of Heat in ſubliming Liquors , included 


in Veſſels p. 150 
EleQricity, what ſubiFances impregnated therewith p. 128 
Experiments requiring an Exat meaſure of Tiwe p: I 

| the beſt way of Examining Nature p. 114 - 
Extruſion, or pulſion of Bodies, a thing known to the Ancie 
ents, more ejpeciaty evident from a Paſſage in Plato's 

Timeus, p.118- 


F. 


Fire and its Effluvia what Effe& they bave in Vacuo. p. 45 - 
Fiſhes kept «4 while in Vacuo dye, Dfrergine ſome Air. p- 65 
Flame diverts, and abates the Virize of Amber, p. 129 
Fluids aptei# to move, and why t Pp. 13 
Why different Fluids are raiſed to different heights. by the 
incumbent Air P. I4+.- 
Fluids added to the Airs Preſſure, raiſe the Mercury above 


the uſnil beight P- 30 
Force of Rarifaction in freezing Water, how great p.77 
How thought reducible to dead Weight ib. 
Freezing, bow cauſed in Fluids, P. 95:3 
Artificial, with its procedure and accidents , P. 77 

A144e 
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ſhort thine, 


- i” 4 very » Þ- 80? 
Tables of Freezing: 8. LS P. ib. 
s te Expl catian-of the Terms wſcd in the Tables of __ 
ing A . : p. or. 


Thoſe of the ſame Fluids Repeated, ſtill uniform p. 34 
Nainral Freezing, with the procedure thereof P. 95 
Diverſity Ow Figure of the Veſſels cauſes ſ-me little di- 
verſity inn the Freezing Pp. 96 
Whetker cauſed by the intruſion of Frigorifick Atoms p. 70 
Froth in Vacuo expands it ſelf P. 59 
A” ſort of Fannel to fill Fouts with narrow Necks p.3 


G. 


| Gems Tranſparent, all Ele@ric more ap leſs, p. 128 
Glal Veſſels enlarged by bot Water, and leſſened by coll, p. 104. 
Stretch'd Ly the weight of the contained Mercury, p. 113 


Imprretrable by Odonrs, and Moiſture, Pp. 155 

=" _ Gl:fh Bea'ls burſt with great violence, P- 150 

_ - - GlaſT and Criſtal EL Frical, p. 128 

LM Gold Yeſſels diſtended by the force of freezing, p. 76 

a Gun Powder fired with a Burning glaſs, P- 144 
H. 


Height of I iquors ſet in hot Water, cr Tee altered by the 
dilating ir contraFing of the Veſſel |  Þ. 105 
Horizuntal diſcharge of Cannon diſpatch the Ball in abut 
the ſame time that it falls from the Mouth of the Piece 
= _ perpendicular to the ground, Pp. 143 
Humidity f Winds how diitinguiſtd, p- 9 


Ice as to Galileo ir Wate Rerified, not Condon- 


fed, P71 
Has not its full bardneſt «t firl#, . P- 

Produced ft, I a Naturdl 4 
Made in Vacno, Sn the ate in 


Air | | p. 99 
_ —_ find that di erence | tb, 
ends forth a moi zow P- 102 
Eprinkle with 8alt deitrozs the Vertne of Amber P- 129 
cauſe thereof propoſe by ſom p- 130 
Inſtruments ſhewing the heat and cold of the Air p-2 
Shewing the moiſture of the Air P- 8 
To meaſure time 4 2 


Shewing the different Preſſure of the Air 
Shewing the Alteraticn of the Natural Compreſſion Fftbe 


Air , Be 3% 
An laſtrument convenient to make the Vacuum . . p« 49 
Made »ſe of i in Artificial Freezings | P« v7 * 
Iris-green what; + Þ- 136 
L. ba | 
Light: Bodies moſt impregnated therewith Pp. 158 
Whether its Motion initantaneons P. 157 
Tranſcurs the ſpace of 2 Miles in an undiſcernable 
time P- 157 
Ihe ſuppoſed poſitive Lightnels of Bodies does not 192 
them up .118 
Experiments thereon Irg 


Liquors waking other Fluids turbid and clear again P. 133 


# 


rs, M.* 


t hot birdred by Yhe "3uterpoſition of any Flnjd, or - 


TE Ed Body p. 124 . 
Ss North Pole weaker when placed South hs: "than 
00 * Northwargs "P.127 
2 nl Wo make the-Vacounr - > 16 
" "At what height" ſuſtained in Vacno P15 
© Atered by External accidents” whe A 
© Raiſed higher in an ambient" of "water that air © ib. 
" A Vial filled with'Metcury not running out p: 27 
How high raiſed in a Tube by the pple preſſure f Wa- 
- ter, 30 
© 7 p or falls as the place "of "obſervation is bigher or 
5 'P:3 3 
. Diſſolues Snow put into ng ©p. 38 
"Ir attrated by Amber P.130 
Metal of the reſel cout. no alteration in the Liquors 
. Þ 96 
[ proſrees Ice beſt -- - P- JOt 
b; Dilated by the Heat' of Fire pro 
Moiſture of the Air fbewn by Inftruments p. 8 
Motion obſerved in the heights of Liquors, when fir ft the 
containing Veſſels are ſet in Evert ambients p- 105 
Muſcadine, its Effels in freezing P. 92 


N: 
CE 


Nitre chills water when mix'd therewith © p. 1co, 153 


Oc 


Oyl of Vitriol wix'd with Water producer a great heat p. 153: 
3% | Aud 
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"And with all Fluids the like except Ol, | =y 

Wine \Þ xt Be, iT SEES 
""That, and Sal Armoniac #ogether, make & cold Ebulli- 
'. tion En RT” ib, O's 

Ah 

Peawggeet I2 
| Paper white fired with a Burning-glaſs p. 158 
Pearl with what Efje# diſſolved in Vacuo P- 59 
 Pendulum's the be5# Time- meeters P- 10 


Their deſcription and uſe | P- 1 
Their Vibrations quicker or ſlower according to their 


length P- 2 
Firit applyed to Clocks by Galileo 1-4 
Plato's thoughts of the 4 vp of Fire and Water by the 
Air F Pp. 118 
Poles of the Magnet when moit efficacions _ 
Prejudices againſt material Infliruments P- 114 
Preſſures of the Air 3s wpon all fluids P-13 
Its difference ſhewn by Inftruments. P- 35 
Experiments in favour of that Preſſure P- 17 
ObjeFions againit it P. 19 
The Reply of ſome perſons thereto + P. 20 


Procedure obſerved by ſome Liquors in freezing P. 97 * 
Proportion of Air Nataral, to that Rarifged, not Fill the 
ſame P. 24 
Whence it may proceed ib, 


R. 


Raiſing of fluids higher jn ſmall Canes not onely to 'be 
attributed to « weaker preſſure of the Air in thew p. 56 
The RefleQtion of the obje# by the Lens the ſame in Va» 


co as in the oper air P- 42. 
Reports of « Demicannon &*c. paſs equal ſpaces in equal 
times p. 138 
L 2 Rings 
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